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Relevant Docket Entries 


Eutectic Corp., & Ano. v. Metco, Inc. 
Declaratory Judgment Complaint filed. 


AMENDED DECLARATORY JUDGMENT COMPLAINT 
Fen. 


Answer and counterclaim filed. 
Reply to counterclaim filed. 


By Neaner, J—Memorandum & Order dtd 
7-13-76 that judgment is directed declaring 
that the patent claims in suit are valid as 
construed herein but are not infringed by 
pltffs’ accused powders, and dismissing 
deft’s counterclaim on the merits. Submit 
proposed forms of judgment on notice filed. 


9- 1-76 By Neaner, J—Jupement dtd 8-31-76. 


9-30-76 Notice of appeal from deft filed. copies mailed. 


10-13-76 Cross notice of appeal filed. Copy to adv. & 
C of A. (pltff) 


JA 


UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


FE aaa 


EUTECTIC CORPORATION and 
NEW METALS CORPORATION, 


CIVIL ACTION No. 


93. € joa 


plaintiffs, 


ow ew ee ee ae ee ee 


DECLARATORY JUDGMENT COMPLAINT 


Plaintiffs, Eutectic Corporation, Inc., and New Metals 


Corporation, for their complaint against defendant, Metco, Inc., 


allege: 
organized and existing 


os 


1. Plaintiffs are both corporations © 


under the laws of the State of New York, and both have 4 prin- 


cipal place of business at 40-40 172nd Street, Flushing, New york. 


2. Detendant 1S a corporation organized under the laws of 


g a place of business at 1101 


the State of Delaware, havin 


Prospect Avenue, Westbury, Long Island. 


rctual controversy between 


3. This suit arises out of an 


he validity and scope of three United States 


the parties as to t 


Letters Patent, and jurisdiction is conferred on this Court by 


1330 and 2201. 


Judicial Code, 28. 0,.S.¢. 


{ 
| 
i 


ee ceeeronernnll 
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4. Plaintiff, Eutectic Corporation, Inc., is engaged, 
amont other things, in the manufacture and sale of welding and 
soldering metals, alloys, and related products. 

5. Plaintiff, New Metals Corporation, is a wholly owned 
subsidiary of Eutectic Corporation, Inc. and purchases welding 
and soldering metals, alloys and related products from said 
Eutectic Corporation, Inc. and sells such products to the trade 

6. Defendant asserts ownership of the foliowing United 


States Letters Patent: 


PATENT No, __PATENTEE o DATE TITLE 

3,322,515 F.J. Dittrich et al 5/30/67 FLAME SPRAYING 
EXOTHERMICALLY 
REACTING INTERMET- 
ALLIC COMPOUND FORMING 
COMPOSITES 

3,254,970 F.J. Dittrich et al 6/7/66 FLAME SPRAY CLAD 


POWDER COMPOSED OF 
A REFRACTORY MATERI 
AND NICKEL OR COBALT 
7. Defendant has threatened a customer of plaintiffs’ 
with a suit for patent infringement for the purchase of compounds 
and/or powders allegedly covered by the above patents from 
New Metals, which compounds and/or powders were manufactured 
by Eutectic Corporation. 
8. The aforesaid patents are each invalid for lack of 
patentable invention over the prior art under 35 U.S.C. 102, 


103 and 112, among other reasons. 
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9. The claims of the aforesaid patents are not infringed 


by plaintiffs’ manufacture and sale of the subject compounds 


and/or powders. 


roversy between the 


parties is desirable and in the interest of the parties as well 


as in the interest of the public. 


WHEREFORE, plaintiffs pray: 


A. For a judgment declaring that each of said patents are 


| 10. Prompt adjudication of the cont 
| invalid and void; 


B. For a,judgment declaring thatsuch manufacture, use and 


sale by plaintiffs, or their vendors, or others in privity 


with them, do not constitute infringement of the claims of 


said patents. 


Cc. For an injunction restraining defendant and anyone in 


privity with defendant from asserting infringement or threatening 


or prosecuting an action charging infringement of said patents | 
against plaintiffs or any of their distributors, dealers or 

| vendees, or others 1n privity with any of them, based upon | 

| the manufacture, use and sale of flame spraying exothermically | 

reacting intermetallic compound forming composites, and flame | 

| 

| 


spray clad powder composes of a refractory material and nickel 


or cobalt, manufactured and sold by plaintiffs; and 


JA 5 
D. For such further relief as may be just and proper 
including plaintiffs' costs and attorneys' fees. 


| 
| EUTECTIC CORPORATION 
NEW METALS CORPORATION 


gonry M. Calimafde 


Attorney for Plaintiff 
Sandoe, Hopgood & Calimafde 
60 E. 42nd St. 

New York, N.Y. 10017 

(212) 986-2480 


en 


Dated: January 24, 1972 
Of Counsel: 


Eugene J. Kalil 
Robert Schroeder 


| 
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UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


ee exert es. X 
EUTECTIC CORPORATION, : 
NEW METALS CORPORATION, and : 
METALLIZING CO. OF AMERICA, INC. : 

Plaintiffs, : 

: Civil Action No. 
Ve : 939 ¢ 102 

METCO, INC., : 

Defendant. : 
Sonne ee er x 


AMENDED DECLARATORY JUDGMENT COMPLAINT 


Plaintiffs, Eutectic Corporation, New Metals Corporation, 
and Metallizing Company of America, Inc., for their menglaint 
against defendant, Metco, Inc., allege: 

1. Plaintiffs. Eutectic Corporation and Mew Metals 
Corporation are both corporations organized and existing under 
the laws of the State of New York, and both have a principal 
place of business at 40-40 172nd Street, Flushing, New York. 

2. Metallizing Company of America, Inc. is a corporation 
oxganized and existing under the laws of the State of Illinois, 
having a regular and established place of business at 3520 
West Carroll Avenue, Chicago, Illinois. 

3. Defendant 15 a corporation organized under the laws 


of the State of Delaware, having a place of business at L101 


Prospect Avenue, Westbury, Long Island, New York. 
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4. This suit arises out of an actual controversy between 
the parties as to the validity and scope of three United States 
Letters Patent, and jurisdiction is conferred on this Court by 

| sudicial Code, 28 U.S.C. 1330 and 2201. 

S. Plaintiff, Eutectic Corporation, is engaged, among 
other things, in the manufacture and sale of welding and 
soldering metals, alloys, and related sroducte. 

6. Plaintiff, New Metals Corporation, is a wholly owned 

| subsidiary of Eut» tic Corporat on and purchases welding 
ii and soldering metals, alloys and related products from said 
Eutectic Corporation and sells such products to the trade. 
7. Plaintiff, Metallizing Company of America, purchases 


certain flame-spraying powders from plaintiff New Metals, which 


powders are manufactured by plaintiff Eutectic. | 
8. Defendant asserts ownership in the following United | 

States Letters Patents: | 

| | 
| PATENT No. PATENTEE 
| 

| 3,322,515 F.J. Dittrich et al 5/30/67 FLAME SPRAYING | 
EXOTHERMICALLY | 
| REACTING INTERMET~ | 


ALLIC COMPOUND | 
FORMING COMPOSITES 


POWDER COMPOSED OF 
A REFRACTORY MATE 
RIAL AND NICKEL 

OR COBALT 


3,254,970 P.J. Nittcich et al 6/7/66 FLAME SPRAY CLAD 


3,436, 248 F.0d. Dittrich et al 4/1/69 FLAME SPRAYING 
EXOTHERMICALLY 
REACTING INTERMET~ 
ALLIC COMPOUND 
FORMING COMPOSITES 
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9. Defendant has threatened Metallizing with a suit for 


patent infringement for the p 


| 
urchase of compounds and/or powders | 
tents from New Metals, which | 

H 


allegedly covered by the above pa 


compounds and/or powders allegedly covered by the above patents 


from New Metals, which compounds and/or powders were manufactured 


by Eutectic. 


| 10. The aforesaid patents are invalid for lack of 


patentable invention over the prior art under 35 U.S.C. 102, 


103 and 112, among other reasons. 


by plaintiffs’ manufacture and sale of the subject compounds 


ll. The claims of the aforesaid patents are not infringed 
and/or powders. | 
12. Prompt adjudication of the controversy between the | 


parties is desirable and in the interest of the parties as well 


WHEREFORE, plaintiffs pray: 


as in the interest of the public. | 
} 
of said patents 15 | 


A. For a judgment declaring that each 


B. For a judgment declaring that such manufacture, use 


their vendors, or others in privity 


invalid and void; | 
| 
| 
| and sale by plaintiffs, or 


| 

| 

| 

i 

with them, do not constitute infringement of the claims of | 
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Cc. For an injunction restraining defendant and anyone in 


privity with defendant from asserting infringement or threaten- 
ing or prosecuting an action charging infringement of said 
patents against plaintiffs or any of their distributors, dealers 
or vendees, or others in privity with any of them, based upon 


the manufacture, use and sale of flame spraying exothermically 


reacting intermetallic compound forming composites and flame 

spraying composite powder composed of a refractory material 

and nickel or cobalt, manufactured and sold by plaintiffs; and 
D. For such further relief as may be just and proper 


including plaintiffs' costs and attorneys' fees. 


NEW METALS CORPORATION 
METALLIZING COMPANY OF AMERICA, INC. 


‘ 


So tC CPR 
John M. Calimafde 

Attorney for Plaintiff 
Sandoe, Hopgood & Calimafde 
60 E. 42nd St. 

New York, N.Y. 10017 

(212) 986-2480 


| 
EUTECTIC CORPORATION 
| 


Marvin N. Gordon 


| Eugene J. Kalil 
| Robert A. Schroeder 
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UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


ee ee ee ee eee ee) x 
EUTECTIC CORPORATION, : 
NEh METALS CORPORATION, and : 
METALLIZING COMPANY OF AMERICA, INC., : 
Plaintiffs, : 

: Civil Action No. 
Vv. 3 

: 72 Civ. 102 

METCO, INC., : 
Defendant. : 
ee ee ee ee ee ee ee ee ee ee x 


ANSWER AND COUNTERCLAIM 


Defendant, Metco, Inc., for its answer to the amended 
complaint: ‘ 
1. Denies the allegations as set forth in Paragraph 
4 of the amended complaint with respect to United States Patent 
3,254,970. 

2. Denies the allegations as set forth in Paragraph 
9 of the amended complaint with respect to United States Patent 
3,254,970. 

3. Denies the allegations as set forth in Paragraphs 


10 and 11 of the amended complaint. 


Counterclaim 
4. Jurisdiction arises under the patent laws of the 
United States and by virtue of the complaint filed by plaintiffs- 
counterdefendants herein. 
5. On May 30, 1967, United States Letters Patent 
3,322,515 were duly and legally issued to defendant-counter- 
Claimant's predecessor in interest, Metco, Inc., a New Jersey 


corporation, for an invention in the field of flame spraying. 


* a 


| 
' 


Ja: 35 


6. On April 1, 1969, United States Letters Patent 
3,436,248 were duly and legally issued to defendant-counter- 
claimant's predecessor in interest, Metco, Inc., a New Jersey 
corporation, for an invention in the field of flame spraying. 

7. On September 30, 1971, the above-identified 
Letters Patents, together with all claims for damages by rea- 
son of past infringement, were assigned to defendant-counter- 
claimant, and since that date defende vunterclaimant has 
been and still is the owner of said Letterg Patents. 

8. Though plaintiff-counterdefendants have had 
notice of these patents, they have willfully and deliberately 
infringed and contributorily infringed the claims thereof by; 
manufacturing and selling flame spray materials; by flame 
spraying; and by inducing others to flame spray, and selling 
flame spray materials to others for this purpose, and will 
continue to do so, to the irreparable injury of defendant- 
counterclaimant, unless enjoined by this Court. 

WHEREFORE, defendant-counterclaimant demands: 

I. That the complaint be dismissed; 

Il. That plaintiff-counterdefendants, their agents, 
servants, employees and others in privy or controlled by 
plaintiff-counterdefendants be temporarily and permanently 
enjoined and restrained from infringing, contributorily in- 
fringing and inducing infringement i the aforesaid Letters 
Patents; 

III. That plaintiff-counterdefendants be required 
to account to defendant-counterclaimant for ail profits 
realized from said infringement and for all damages sustained 


and due thereto, and that such damages be trebled. 
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1¥. That rezsonabie attorneys! fees and costs be 
assessed against plain iff-counterdefendants, and that defendant 
counterclaimant be granted such other and further relief as 


the Court may deem just and proper in the premises. 


METCO, INC. 


By: 


rng rong 
BURGESS, DINKLAGE )&--SPRUNG 
600 Third Avenue 
New York, New York 10016 
Date: 
(212) 661-0520 


OF COUNSEL: 


Natuaniel D. Kramer 

" "8ESS, DINKLAGE & SPRUNG R 
Third Avenue 

. York, New York 10016 


CERTIFICATE OF SERVICE| 


s 2 
I hereby state under Ponelty of Passry that a 
True Gay of the Tvs noirg is faccy roctied to 


Counsel for the eppssing pert (parties)... 


pores Teak eve. O. AC ane... 


: ATHANIEL D. KRAMER 
ee eae 


ad 
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UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


EUTECTIC CORPORATION, 
NEW METALS CORPORATION, and 
METALLIZING COMPANY OF AMERICA, INC., 


Plaintiffs, 
Civil Action No. 


Vv. 
72 Civ. 102 
METCO, 


pefendant. 


REPLY TO COUNTERCLAIM 


plaintifts-Counterdefendants in reply to defendant's 
counterclaim allege as follows: 
L 
paragrap!: 4 of the Counterclaim is admitted. 
2 
Plaintif.s admit that United States Letters patent 
3,322,515, issued on May 30, 17957, but denies that the patent 


was duly and leg< ly issued. plaintiffs have no knowledge 


. . & 
regarding the ori sinal ownership of the patent and leave 


defendant to its proofs. 
3 
Plaintiffs admit that United States Letters patent 
3,436,248, issued on April i. 1°69, but denies that the patent 
was duly and leq ily issued. Plaintiffs have no knowledge 
regarding the original ownership of the patent and leave 


defendant to its proofs. 


JR i4 


4 


Plaintiffs have no knowledge of the allegations con- 


e counterclaim and leave defendant 


to its proofs. 


{ 
| 
! 
ferred in paragraph 7 of th 
{ 
| 
{ 
5 


Plaintiffs deny each and every allegation conferred 


| in paragraph 8 of the counterclaim. 
t the counterclaim be 


WHERE’ORE plaintiffs pray tha 


| dismissed with costs, and that reasonable attorneys fees be 


ae ae . | awarded to plaintiffs, and that plaintiffs have judgment against 


the defendant, and such other and further relief as to the 


EUTECTIC CORPORATION, 
NEW METALS CORPORATION, and 
METALLIZING COMPANY OF AMERICA, INC. 


| Court may seem just and equitable. 
| 
| 
| 


BY. Dn Lo Larif hee | 
Ohn M. Calimafde 


! 
| Sandoe, Hopgood & Calimafde 
60 East 42nd Street 

New York, New York 10017 


| Of Counsel: 


| Marvin N. Gordon 

Sandoe, Hopgood & Calimafde 
60 E. 42nd Street 

New York, N.Y. 16017 


, Sworn to before me this 
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AFFIDAVIT OF SERVICE 


STATE OF NEW YORK ) 
)SS.: 
COUNTY OF NEW YORK ) 


eaneeern Ac SCOTT) being duly sworn, deposes and 
says, I am not a party to this action, I am over 18 years of 
age and vom at 60 East 42nd Street, New York, New York; 
that on the 29th day of March, 1973, I served the within 
REPLY-TO COUNTERCLAIM upon Burgess, Dinklage & Sprung, the 
Attorneys for Defendant in this action, at 600 Third Avenue, 
New york, New York 10016, the address designated ee said 
attorneys for nn purpose, by depositing a true copy of 
game enclosed in a postpaid properly addressed wrapper, in 
an official depository under the exclusive care and custody - 
of the United States post office department within the 
State of New York 


Patricia A. Scott 


o/ 
RANCY E. UTT 
Notary Public, State of New York 
No. 03-9415239 
Quaiiiied in Boom: Cainy 
Commission Expires March 30.1974 


a ~ . a 


FILED 
IN CLERK'S OFFICE 
‘» U.S. DISTRICT COURT ED. NY, 
wf 
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JUL 14 1976 


UNITED STATES DISTRICT COURT CE ee eth anes 
FASTERN DISTRICT OF NEW YORK PA... 


EUTECTIC CORPORATION, NEW METALS $ 
CORPORATION, and METALLIZING 2 C i3 
COMPANY OF AMERICA, INC. , : 


Plaintiffs, : 


MEMORANDUM 
-against- : OF 
_DECISION 
METCO, INC., : 
Defendant. : fs 
Pe Me read le Ta AMMA Raa Mec NAT “ne — wore el A 


APPEARANCES : 


SANDOE, HOPGOOD & CALIMAFDE 
Attorneys for Plaintiffs 

By JOHN M. CALIMAFDE, ESQ. 

(EUGENE J. KALIL, ESQ., MARVIN 

N. GORDON, ESQ. and G, HARRY 

KAPRALOS, ESQ., of Counsel) 


BURGESS, DINKLAGE & SPRUNG 

Attorneys for Defendant 
By ARNOLD SPRUNG, ESQ. 
(NATHANIEL D. KRAMER, ESQ., 
of Counsel) 


NEAHER, District Judge. 


This action, which was tried by the court on the 
facts, involves questions of validity and infringement of 


United States Patent 2.322), 540 (the *SL5 patent) and United 


“~ 


a Se 


States Patent 3,436,248 (the '248 patent) owned by defendant 

Metco, Inc. The action was begun by plaintiffs as a dnetece: 
tory judgment action, requesting a declaration of non- 
infringement and invalidity of the patents. Defendant counter- 
claimed, charging infringement by each plaintiff. Jurisdiction 
is grounded on the patent laws of the United States, 28 U.5.C. 


§1338. 
Preliminary Statement 


Plaintiff Eutectic Corporation ("Eutectic") and 
plaintiff New Metals Corporation ("New Metals"), its wholly- 
owned subsidiary, are New york corporations, having their 
principal place of business in Flushing, New York. Plaintiff 
Metallizing Company of America ("Metailizing"), a customer of 
Eutectic, is an Illinois corporation lisbities its principal 
place of business in Chicago, Illinois. Defendant Metco, 

Inc. ("Metco") is a Delaware corporation having its principal 


place of business in Westbury, New York. 


Eutectic, since its founding in 1940, has been en- 
gaged in developing, manufacturing and marketing special 
alloys, torch equipment and other consumable products utilized 


in the soldering, brazing and wolding £reld. In 1970 
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Eutectic announced the development of a new exothermic nickel- 
aluminum powder tradenamed "Exotec," which would se itneti 
the need for a subsequent fusing operation in order to bond 

a metal coating using Eutectic’s "Spram" process for spray 
welding applications in the glass mold industry. Subsequently, 
Eutectic developed its own "Roto-Tec" flame spray process 


based upon Exotec and added "Durotec" and "XuperBond" powders 


to its product line. All of these products are basically 


an a 


nidel—-aluminum compositions. 


Metco has been in the business of manufacturing and 
selling metallizing and flame spraying equipment and pro- 
viding related materials and technical services since before 
1938. It claims that Futectic's Exotec, Durotec and XuperBond 
products are infringing copies of a series of nickel-aluminum 
self-bonding flame spray powders Metco had developed about 
1960, and which it had begun successfully marketing in 1963, 
edheequent to the filing of the patent application that even- 
tually led to the tscuence of the ‘S15 and '248 patents on 


the Metco powders and process. 


. 


hetco originally commenced this litigation in cic 


: ‘ oe . ie 
Northern District of Illinois against Metallizing because of 


*% 
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tne latter's sale of a product called "Mogul.oy M-55", which 
Metco claims also infringes the patents in suit. Metal lizing 
has been in the flame spray field since the 1920's and had 
previously marketed a Metco-patented molybdenum flame spray 
material hereinafter mentioned. Moguloy M-55 was Metallizing's 


first venture into nickel-aluminum powder, a product manu- 


factured by Eutectic which Metallizing purchased through 


~< 


Futectic's subsidiary, New Metals. 


Plaintiffs challenge the validity of the Metco 
patents on a variety of grounds: (1) the claimed invention 
was fully anticipated by prior patents; (2) the use of com- 
posite nickel-aluminum powder for flame spraying as described 
in the patents would have been obvious to one having ordinary 
skill in the art, and Metco's employees simply obtained a 
patent on coated powders, purchased from a producer of 
materials; and (3) the '515 patent claims merely an un~ 
patentable new "use" for a known material, and the '248 
patent an admittedly conventional process for spraying the 
material covered by the *515 patent. Plaintiffs also deny 
infringement, claiming that the Eutectic powders, including 
Moguloy M-55, are different from Metco's products and not 


om 


covered by the literal terms of the patents. 
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The Industrial Art Involved 


The patents in suit rclate to the industrial tech- 
nique of flame spraying, formerly known as metallizing. Fico i? 
spraying is a process for applying a metal, a ceramic (metal 
oxide), or a mixed metal/ceramic (cermet) coating in a molten 
state to another metal surface (also called substrate) to 
form a bond between the two that will permit the coated 
surface (or object) to undergo further finishing operations, 
resist corrosion, or withstand high temperatures or other 
wear and stress during use. The coating to be sprayed on 
the substrate is commonly referred to as "flame spray materi- 


al." The flame spray material, which may be in rod, wire or 


. powder form, is fed into a device called a "flame spray gun." 


As the flame spray material passes through the gun it is 
reduced by gas-oxygen or electric arc flame to a molten or 
semi-molten state and propelled in atomized form onto the 


surface to be coated, much as paint is sprayed. 


From the original development of flame spraying 
about the turn of the century until the 1940's, the only 


t 


practicable method of assuring some Gegree of adhesion (bond 


strength) between a Flame spray coating and a metal surface 
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was to mechanically roughen the surface by grit blasting, 
cutting threads and the like, so as to provide crevices or) 
undercuts into which the sprayed molten particles would enter, 


j 
forming a mechanical interlock. The first commercial utiliza- 


tions of flame spraying were in connection with relatively 
low melting point metals sprayed through a wire gun in 
order to produce corrosion-resistant and decorative metal 


coatings. It was during this period that the process was 


known as “metallizing." 


Although improvements were subsequently made in 
metallizing guns and materials and the mechanical treatment 
of surfaces, no significant commercial development occurred 
until the mid-1940's when Arthur P. Shepard, a Metco engineer 
and deceased co-patentee of the patents in suit, discovered 
the self-—bonding properties of molybdenum as a flame spray 
material. He found that molybdenum, when prepared in wire 
form and sprayed onto a clean unroughened surface, would 
self—bond to form a base coating with a high bond strength 
(about 2,000 psi), to which subsequently applied flame spray 


materials would also tenaciously adhere. Shepard was granted 


U.S. Patent 2,588,421 on that discovery, and molybdenum wire 


remained the only known and widely used sel f—bonding material 
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in the flame spray field for almost 15 years. 


Molybdenum wire, despite its commercial success, had 


a number of disadvantages. It was difficult and messy to use; 


caused wear on equipment because of its hardness; could only 


be applied at a relatively slow spray rate; would not satis-~- 


factorily bond to copper, copper alloy, or nitrided surfaces; 


required a high degree of operator skill for satisfactory 


application; and could not be used where the part being 


sprayed would subsequently be subjected to use at cempera~ 


tures above 600°. At staich temperatures, the molybdenum would 


oxidize and deteriorate, destroying the bond. Efforts to 


overcome some of these problems by attempting to spray molyb- 


denum in powder form were not successful. 


It is Metco's claim in this action — sharply 


controverted by plaintiffs — that another Metco engineer, 


Ferdinand J. Dittrich, working under Shepard, made the next 


important advance in the art which resulted in the patents in 


sui.. This took the form of a self-bonding flame spray 

owder of nickel-—aluminum composite granules which Metco 

Pp , 

originally introduced as "Metco A04" in 1964, while the patent 


applications were pending. Metco asserts the new powder 
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overcame practically all the disadvantages of molybdenum 


wire, was widely accepted in the flame spray field as re- 


placing molybdenum to a large extent, and has enjoyed great 


commercial success. 
The Patents and Claims in Issue 


Metco's '515 patent issued to Dittrich and Shepard 
on May 30, 1°57, on an application filed March 25, 1965 as a 
continuation-in-part of earlier applications dating back to 
November 22, 196 ‘nd is directed to a product, a flame 
spray material ir  owder or wire form. The: '248 patent to 
the same patentees issued on April l, 1969 on an:application 
filed May 26, 1966 as a division of the application resulting 
in the '515 patent. It is directed to a process of flame 

2 

spraying the material disclosed in the ‘515 patent. Both 


patents were later assigned to Metco by the patentces. 


Claims 4 and 14 of the '515 patent and Claims 1 


and 4 of the '248 patent, quoted in the margin, constitute the 
* . * . 3 
matter substantially in issue between the parties. 


claims teach the composition and process of spraying a flame 
spray powder of aluminum and nickel in composite form, which 


has the ability of generating additional heat in*an exothermic 
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reaction during spraying. It is that heat which is claimed 


to aid the resultant nickel aluminide coating to self-bond, 


i.e., adhere firmly, to smooth, clean metal surfaces 


as conventionally roughened surfaces. 


A novel element claimed to contribute to the - 


"unexpected" self-bonding results of the patented powder (or 


wire) is its "composite" form. The term “composite” in the 
patent designates not a mere mixture of powdered component 
metals but “a structurally integral unit" in which each 
( granule of powder contains particles of nickel and aluminum 
bound in close contact with each other by a dry film 

. . 4 e* . . . e - 
binder. . The patent also describes a simplified method of 
"cladding" the component metals so as to form the required 


7 
composite. 


In sum, the patented invention under the claims in 


issue consists of the following elements: (a) a composite 


i, anny aa Ee LE IY IE Fe TD 


é 
of powdered aluminum and nickel (b) each particle unit there- 
of comprising a nucleus of nickel clad with finely divided 
aluminum particles bound together by a resin binder, 
(c) capable of releasing heat of at least 7500 calories per 
( 
- gram atom in an exothermic reaction during flame-spraying, | 
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(a) which produces 


unheated and unroughened metal surface. 


Plaintiffs do not question 


primary contention, simply stated, 


lurgical principles and techniques 
prior art. 


certain pairs of metals 


react exothermically, that is, 


nide. This metallucgical effect, 


jn many earlier patents which render 


neither novel nor unobvious 


the art. Plaintiffs Further contend 


prior applications by the patentees, 


vailed upon in 


to issue upon bhe fifth refiling and 


fully informed as to the prior art. 
to the issuance 


patent led, in turn, 


an adherent self—-bonded coating ona clean 


spraying materials described in the claimssin suit. 
is that. <he patents are 
invalid because they teach merely the application of metal— 
already revealed in the 
It is well known, plaintiffs point out, that 

such as alwninum 
when heated together at suitable temperatures and proportions, 
release a surplus quantity of 
heat to form an intermetallic compound such 


say plaintiffs, 


to one having ordinary 


the utility of the flame 


. 6 
Their 


and nickel will, 


as nickel alumi- 
is disclosed 
the claimed invention 
skill in 
that after rejecting five 


the examiner was pre= 


! 


to allow the '515 patent 
did so without heing 
The grant of the *515 


c 


of the '248 patent. 


or 


To decide the questions of the lack of novelty.and 


of obviousness or non-ohviousness of the subject matter of 


the patents, "the scope and content of the prior art -are to 


be determined; differences between the prior art and the 
claims at issue are to be ascertained; and the level of ordi- 
nary skill in the pertinent art resolved." Graham v. John 


Heere cc., 383 U.8. 1,’ 17-18 (1966). 


In this case, since plaintiffs Claim as “prior arc" 
eawtain "early work". of Dittrich, the surviving co-patentee, 
and question the manner in which the patents were obtained, 

a chronological presentation hopefully will illumine discussion 


of the Graham issues which follow. 
SCOPE AND CONTENT OF PRIOR ART 


Patentee's Early Work 


Dittrich has been employed by Metco as an engineer 
since 1938. He was called by plaintiffs to testify concern- 
ing his early familiarity with the subject matter. / fter 
describing in general terms Metco's "experimental" interest 


in the developing Ficld for metal spray powders in the period 


1946-1955, Dittrich was particularly queried about work Metco 


( oh aT 


had done for Climax Molybdenum Company during 1951-1954 on 
so-called "layered coatings" of nickel-aluminum. 
Climax at that time was seeking to prevent SsAtueee. 
2 which occurred 
in molybdenum sheet metal used in jet engines/because of its 
high oxidation rate at ees temperatures. Dittrich par- 
ticipated in the experimental flame sprayiny work on panels 
of metal which were heat-testcd in Climax's own laboratories. 
Through his own study of the available technical literature, 
he was aware it was "common knowledge" that nickel and 
( aluminum were exothermic materials which would react in combi- 
nation to form the intermetallic compcund nickel aluminide, 
generating heat in the process, and that nickel aluminide had 
high oxidation resistance properties. In his work on the 
Climax problem he sprayed alternating layers of melted alumi- 
num powder and melt2d nickel powder on metal panels without 
obtaining the desired exothermic reaction. Nor did he obtain 
such a reaction when he sprayed powder mixtures of nickel and 


a aluminum. 


After the "unsuccessful" work on the Climax problem, 
Dittrich continued intermittent spraying of layered coatings 


at Metco in attempts to obtain an exothermic reastion on the 
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surface of a sprayed panel. He utilized not only nickel and 


aluminum but also aluminum and other metals. He continued 
this experimentation, he testified, with the thought that a 
reaction of combined metals on the surface of a substrate 
would provide both bonding and other qualitics desired in the 
coating. Unable to accomplish this, he tried remov 23 the 
layered coatings from the substrate and heating the sandwiched 
constructions with a torch. His findings on these sandwich 
experiments are summarized in an internal Metco memorandum 
dated October 6, 1955, captioned "Combination (Exothermic) 
Reactions Upon Heating Layered Coatings of Various Metals." 
px 16. There he reported: 

"Rapid local overheating of one corner of 


a Ni-al sandwich will trigger a voirly violent 
exothermic reaction with the resulting alloying 


of the Ni and Al. The entire mass of the sheet 
will coalesce into pools of the alloy formed." 


The reported results, he testified, led hzm to con- 
clude then that a “composite” of nickel and aluminum in close 
physical contact, if reduced to the right particle size, 
appeared to be'"a possibility" for use in flame spraying to 3 
obtain a sprayed coating with a good bond and the high oxi- 

se 4 z 


dation resistance of nickel aluminide. Although acknowledging 


ems re seem tte cage wwe cmenel, 
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ers 


rvA 


JA 29 


W 


that both nickel and aluminum powders were then available, 
Metco made no effort to develop such a concept. Dittrich | 
testified, in explanation, that Metco had no equipment for 
"agglomerating" metal particles and its homemade ball milling 
equipment was not adequate for the necessary grinding and 


sizing. Instead, Pittrich continued reviewing the literature, 


looking for a commercial means of obtaining such particles. 


Sometime in 1959 Dittrich found what he thought he 
was looking for in a publicized announcement of the Sherritt 
Gordon Mines Ltd. of Alberta, Canada. PX 52. The announce- 
ment stated that Sherritt Gordon would soon make available 
on a semi-commercial basis "metal and nonmetal powders coated 
with nickel, cobalt, copper and other metals" that "promise 
improved properties for powdered-metal and metal—ceramic 
parts." ‘The announcement also mentioned particle size ranges 
which Dittrich conceded encompassed commonly known particie 


sizes of flame spray powder materials. 

On February 24, 1959, shortly after seeing the 
Sherritt Gordon announcement, Dittrich wrote V. N. Mackiw 
of that company an “evasive” letter of inquiry requesting 


samples and other information about the newly announced metal- 


14 
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coated powders. In particular, he sought to know whether 
certain refractory oxide powders could be coated with nickel 
or cobalt, what size ranges could be coated and what the costs 
might be. pDittrich's letter concluded by stating “it is en- 
tirely possible that, with little development. work, composite 
powders for coating could be developed which would he to our 


mutual benefit." 


As a result of his inquiry, Metco received informa- 
tion and samples and placed orders for a variety of coated 
powders to be produced by the Sherritt Gordon process upon 

10 


which Mackiw had obtained a patent in September 1958. 


See infra, p.- 30. Dittrich experimented with these powde 


| 


which included aluminum coated with nickel, and concluded that 
the nickel-aluminum material had “many possibilities, but 


requires additional work." PX 33. 


Dittrich reported his findings to Shepard, ther 
manager of Metco's research and development department in 


memorandum dated December 18, 1959, entitled "Self Bonding 


Intermetallic Coatings for lligh Temperature Oxidation Resist 


ance." Id. Therein he summarized the “well known" properties 


of nickel aluminide, its Gesimabi Lily as a coating fused to 


’ 
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miscellaneous base materials exposed to corrosive environ- 
ments, and the prior unsuccessful work with “simple mixtures 
of nickel and aluminum powder" on the Climax Molybdenum 
problem. The memorandum detailed his procuring of special 
nickel-aluminum powder particles he had Sherritt Gordon 
prepare and the self-bonding results obtained when sprayed as 
composite powder. “ith his report Dittrich transmitted a 
, 1959, in which he stated: 
"The following ideas and properties are, 1 
believe, completely new and useful: 
"(1) Starting with a composite powder, 
using the heat of the flame to ef- 
fect alloying. 
"(2) Using the heat generated by an exo- 
thermic combination reaction CO 
superheat the particles in the spray~- 
stream. 
"(3) A self bonding oxidation resistant 
material both for primary coatings to 
protect base materials from oxidation, 
and to use as an undercoat-oxidation 
resistant bonding coating for ceramic 
thermal barrier coatings.” PX :33. 
Dittrich's report and discussion with Shepard led 
to authorization for further developmental work. On July l, 


$960, Dittrich sent Sherritt Gordon 0-1/2 pounds of "special 


aluminum powder" in Fiva particic Stee ranges, requesting 
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they be coated with nickel "to give a finished powder which 
is the following composition by weight: aluminum 17.5% plus 
1/2%/minus 1-1/2%, nickel remainder." PX 50. He eicienk. 
Sherritt Gorbn "that this composition is the optimum for our 
purpose, and we would like your advice as to whether or not 
you can hold the above tolerance on the aluminum content of 


the finished powder." Id. 


- 


Dittrich conceded that the nickel-coated aluminum 
powder described in Example 1 of the '515 patent (and repeated 
in the '248 patent) was the material received from Sherritt 
Gordon in response to his letter and formed the basis for 


the patent application filed five months later. 


The Patent Office Proceedings 


The parent application filed November 22, 196C was 
a. 

titled "Flame Spraying Synergistic Composites-'' The 
specification pointed out that while metallic powders formed 
of several constituents were known in the flame spraying art, 
they were generally "a powder mixture" or at best "a particle 
aggregate." An object of the claimed invention was the 
spraying of heat-fusible material "in a novel form which 


allows the obtaining of superior results. The novel form 
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was "a clad composite consisting of nuclei and at least one 


coating layer of a different material which will synergisti- 
cally act with the nuclei in the process." The purpose was 
to increase "the thermal efficiency of the process, aid in 
the bonding of the coating and/or produce results and ettects 
by this in situ generated heat which cannot be achieved by 
the externally supplied heat” of the flame spray gun. The 
specification noted that "Bonding to the base or substrate 
being coated may also be aided by the synergistic action of 


a : exothermic reaction, as for example, in the case of nickel- 


coated aluminum powder." - 


Flame spraying in accordance with the invention 
was to be effected "in the conventional manner." Production 
of the clad composite powder could be accomplished "in any 
known or desired manner" but "preferably by the known chemical 
plating processes." One was described as the process of 


1 


pleading by ammoniacal solution — the identical process dis- 
, closed in the earlier Mackiw patent hereinafter d: 
The drawing attached to the application contains a Fig. 1 

OE rea diagram of a grain of the novel flame spray 


( powder which is virtually identical with Fig. 1 in the Mackiw 
4 , ; 


patent drawing, except for the substitution of "aluminum" for 
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"nickel" for "metal coating.” 


“metal rucleus” and of 


ented 62 claims, some 


The 1960 application pres 


drawn to “improvements” in the flame spray process and others 


to a flame spray material, powder or wice. For example, 


1 specifically claims an 


se the bond which comprises 
te layer of two components 


spraying an intermediate 
exothermically reacting with each other, forming 


-metallic compound." PX 2 


“improvement to incrcé 
an inter 


Claim 24 describes 


& 

"nN flame spray powder in the form of individual, 
synergistically clad particles comprising 4a | 
nucleus and at least one coating layer of a } 
material differing from said nucleus and syner- | 
gistically active with said nucleus in flame 
spraying." Id. | 

The Patent Office, perceiving the intermingling of different | 
claims, allowed none and rejected none. Restriction was re~ | 
quired on the ground that the claims were drawn to two 
separate and distinct nvent Sets a eee f2 e } ry coating 
" « 4} - Ta - } 1 “ wrieine " aon 
process, and (2) a powaer ane wire comprising composite 
° metal stock." PX ‘| 


‘etion led to a success ton of new 


: The 


patent Office 
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application filings with gradually changing titles but all 
exhibiting the same amphibolous character as between product 
claims and process claims. PX 2-5. The cxaminer again re- 
quired restriction of claims in the ont application filed 


August 16, 1951, PX 2, citing the Gutzeit patent hereinafter 


discussed, infra p. 35. The patentces elected to prosecute 


" 


claims drawn to "composite metal stock", reserving non+elected 
claims for a divisional application. The elected product 
claims were rejected as unpatentable in view of prior art not 
relied on here. Reconsideration was denied despite the 
patentees* argument that “[t]lhe concept of providing ind ivid- 


val powder particles containing a nucleus and a coated 


layer . ..» is entirely noves to e applicants and produces 
superior spraying result u ior coatings . . . bonded 


and placed more uniformly 


On Metc < ’ ae ent Of Boar 
f Appeals reversed the examiner, ruling Ut! the patent 
references he re} 4 "do nob a ‘ eyqaqaeskt the 
powder of the ip a ci F € I ent 
3,254,970 (not invol ) 1 to the patentees on 
June 7 ; OL] am ) r composed of a 


Ft 


refractory mater! 


included 
3,254,970. PX 3. 
claims 


as 


Shwayder, 


by plaintiffs here 
those references a 


in flame spraying 
from which 
a mere matter 


are 


“Abandoned.” Px 


A farthe 


as a continuation 


This application w 


ment because 
inventions, i.¢€., 
metal stock 


of 


applying 


it woul 


claim 


al 


all claims 


a 
i 


and 
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nickel or co} 
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filed on October 26, 


n rejected 


sthers, 


Montgomery patents 


Nh oo 


various 


of particulate material, 


all 


the Ma 
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remaining 
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relied on 
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powder. The described proccss, which is pertinent to the 
claims in suit, included a method more simple than chemical 
plating for cladding a nickel nucleus with finely-divided 
aluwninum particles It consisted wf dispersing aluminum 
powder in a "binder’ such as phenolic varnish and : 
admixing it with a nickel powder to fori the composites, 


which are then dried to form a free-flowing powder. 


The examiner rejected all the process claims as 
unpatentable over Hensel and Mackiw, among other reterences, 
pointing out that the process of coating a metal powder with 
an adhesive and coating the substrate with another metal ware 


techniques well known in the art. The patentees, c 


} 
ee) 

WwW 

LB | 


U.S.C. §103, filed a response arguing that he ¢ matter 
“as a whole" related to a | ss for prod nga: i tic 
material, i.c., a flame spray powder which is self-t 

and that “the crux of the invention resides in thi: ice of 


metals" in order to achieve the specific self--bonding result 


not otherwise attainable. by 4, 0B. 


On December 23, 1956, the Board of Appeals a firmed 


the examiner in all respects, icwing the claims as simply 
"ss method for coating metal powder (¢.g., nickel) with 


ee ee es 
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different metal powder (e.0.; aluminum) ." The Grala patent, 


hereinafter discussed, was added as a reference "to show that 


aluminum and nickel 


are known to form a 


Compound Ni. Al with 


high exothermic heat 


development" ana that it is clear From 


Mackiw "that composite binary c 


oated powders are well known 


* + « and we find a teaching there 


in that aluminum powder can 


be coated With nic 


kel (column 2, Lines 16 and 34 


sa? 


Je” (PR 4, 


Prior to the Board Of Appeals rejection of the 1964 


process application, the patentees on March 25, 1965, £i1 


the product application which resulted in the iss lance of the 


"515 patent. we Gs «6 That application, led as c 


in-part of the 1964 app] 


in its Specification of the C.@imed inv 


references to "self-bonding." T'} 


relating to the flame 


Spray mater (product) ere 


renumbered, 


| 
‘ 
‘ Renumbered claim 1 yr: rds: 
"A flame spray material wNPe LS1NG a composite in 
a form suitable ror flame spray ing, formed of at 
least two metal componen} 
*. 4 


; wh Lon 
react with each other when melted 


ad, forming an } ¢ 
termetallic compound," 


—_— 


exothermical ly 
i 
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The foregoing is the exact statement of claim 1 of the ‘515 


patent except for the later addition of the following language 
appearing in the patent (PX 11, c. .. 15, lines 63-65): 
“and characterized by the ability of generating 


heat during flame spraying which aids in bonding 
to the surface being sprayed." 


The genesis of the foregoing language becomes evident from 


the further proceedinys. 


After some preliminary contention over the exami- 

‘ ner's requirement for further distinction as between process 
and metal stock material again intermingled in the claims as 
drawn, the examiner on April 15, 1966 rejected the claims now 
embraced in the '515 patent "for failing to particularly point 

required in 35 U.S.C. 142" 


13 
and also as unpatentable under 35 U.S.C. §105. 


out and claim the invention as 


Metco responded to the examiner's action by making 
certain amendments which became the present ‘515 patent 
claims, contending that the "invention as set forth in the 
instant application is believed to be directed to a major 
breakthrough and pioneering deve lopment in the flame spray 


Stroessing that under 35 U.S.C. §103 


“s 


field." PX 5 at p. 71. 
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Wet the invention as a whole must be considered, including urque 
ie and unexpected properties possessed by a material, and dis- 


claiming any intent to obtain a patent. on well-known 


an aPamnaimamnndind 
ae err oe 


j metallurgical phenomena, Metco defined the claimed invention . 
: as follows: : 
a “The applicants' . . - invention is Limited to 
- the concept of combining the metals which are - 
a known to react in this manner into the flame , 


spray composite which produces the completely 
novel flnaine spray material. There is, Ou COUrSE, 
nothing in the prior art which would teach or 


° 
: indicate that merely because components would 
& react in this manner that they would be useful 
oe as flame spray material or that the same should 
a be combined in 2 specific form in order to make 
- +4 successful self-bonding Flame spray material." 
Px 5 at p. 16. 
2 
The examiner, stating he was unable to see "what unidve and 
se unexpected properties" thre material possessed "that would 
make it unobvious from the art cited", adhered to his ruling. 
: On November 9, 1966, Metco responded to the exami- 
ped a ner's action by making the addendum to ctAi 1 quoted above 
Ws, ar ae wk ers . 
ee as indicative of "the unexpected propert:cs which the 
Te * material possesses" and which must be considered under §103. 
2D . 
* On that same date an €% parte discussion occurred between 
wf : Metco's patent counsel and the oxaminer —- which plaintiffs 


2 
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Loe (ees “ gee ie es 
’ ! eriticize — and shortly thereafter the examiner allowed the 


'515 patent on the flame spray powder claims. 


On May 26, 1966, a further application was filed 
as a division of the March 1965 application (‘515 patent) 
covering the flame spraying process claims as to which restric- 
|; tion had been required. — That application also survived 
| prior rejections by the examiner and led to the issuance of | 
i the '248 patent. The first rejection came on December ll, 
: " 1967, the examiner relying on Herz, Shwayder, Bleakley, Mackiw, 

(: . Bradstreet and Grala, hereinafter mentioned, in addition to 

These rofevences jn the cxaminer's view ahowe? 


| 


oated component powders 


| 


‘ other prior art. 


it was old and obvious to apply flame spray coatings of exo- 


thermically reacting materials, to use ¢ 


' jn the process, and to utilize a binder to form the feed 


materials. PX 6, pp- 65-66. Metco obtained reconsideration 
5 oa ? 


contending that none of the references disclosed the filam 


components which exotherm-— 


: : | spraying of a composite containing 


| 
| 
: ically reacted to form an intermetallic compound, o: taught “| 
| 
| 


process capable of achieving the novel self-bonding result 


claimed. 


F ed 


When the examiner adhered to his rejection, Metco's 


cha interview — also 


patent counsel aga- OpbaIine 
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criticized by plaintiffs — and submitted an affidavit by, 
Dittrich, sworn to June 10, 1968, stating that tests in which 
a mere combination of nickel powder and aluminum powder were 
flame sprayed onto a subst ite, did not result in an adherent 
coating, whereas those metals did so when prepared in accord- 
ance with the process claims of the appl, ation and had the 
tensile bond strength stated in the affidavit. Following that 
conference, claim 1 was amended to state that the pont-fusibic 
components "are distinct and unalloyed with respect to each 
other and... are present in the form and in proportion such 
that they react exothermically with each other." Metco empha-— 
sized "that the nature of the physical association of the two 
components used in this process is eritical.. “Thereatter Ehe 


process claims were allowed and the '248 patent issued. 


The prior art plaintiffs relied on at trial is 
14 
listed in the margin. Of the ten prior patents designated, 
only one, HagluniNo. 2,943,951, was not referenced by the 


Patent Office in the prosecution of the patents in suit. The 


Bleakley, Mackiw, Herz, Grala and Shwayder patents are speci- 


fically cited in th '248 patent, and Mackiw, Herz and Grala 


“4 
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are also cited in the ‘515 patent. The ensel, Montgomery, 
., 15 ns 

Bleakley, Bradstreet and Gutzeit patents were specifically 

cited and discussed by the Patent Office in reviewing the 


several applications for the patents in suit. 


The '515 and '248 patents are SO closely inter- 
related as not to warrant separate discussion of the prior art. 


. 


as between product and process. 


The earliest reference, Bleakley (1941), is titled 
"Method of Forming Composite Metal Structures." The examiner 


twice cited Bleakley, among others, in “ejecting Metco's 


claims (PX 2, 6G). on the ground it was obvious to spray two or 


more metals in combination. Bleakley teaches the feeding of 
two or more metals or other materials of different melting 
points separately but simultaneously into a closed melting 
chamber under pressure and spraying them in their mixed molten 
state onto the surface to be coated. The metals were fed into 


r re 


the chamber in "strands" of rod or wire. To obtain "a good 


bond" it was necessary to first prepare the surface either by 
using a “thermit” type flux or by heating it to bonding 


temperature during the spraying operation. No claim was made 


that the resultant coating was self-bonding. 


Hensel (1945), titled "Refractory Metal. Composition", 


discloses an improverent for "powder metal bodies" formed - 
according to the procedures of powder metallurgy- Plaintiffs 
rely on Hensel to show only that the process recommended in 
the patents in suit for making clad or "coated" particles hy 
coating the powder granules of one component with an eahenive 
(binder) and then dusting the adhesive-coate’? particles with 
another metal in powdered form was long known in the oo 


Even Hensel does not claim the invention of this adhesive 


coating technique nor does his patent relate to fJame spraying. 


Montgomery (1956), titied "Method of Coating a Metal 
Surface", relates to the formation and spraying of what are 
known as "cermet" flame spray materiats composed of "a bonded 
mixture" of particles of metal and particles of a ceramic 
material such as a metal oxide. The cermet particles may be 
flame sprayed but jt is done by a “powder weld" process which 
involves a subsequent fusion or welding step to make the coat- 
ing material stick 10 the surface. The patent recommends that 
the surface "be sand-blasted before applying the coating." 
There is nothing in Montgomery waich discloses or suajests a 


self-bonding material. 


x ej 
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Mackiw (1958), heavily relied on by plaintiffs, is 
titled "Method of Producing Composite Metal Powders" and dis- 


closes a chemical plating process for producing "a composite 


metal powder comprised of at least two different metals" 


having different chemical and/or physical properties. As 


already noted, the identical drawings of the ‘515 and '248 
patents contain a Fig. 1 cross-section of a cla particle 
composite of aluminum core with nickel coating that is virtu- 
ally identical with a cross-section drawing of a composite 
nucleus and coating of two undesignated metals in Fig. 1 of 
Mackiw. Also, both the '515 and '248 patents describe as one 
method: of making the "clad powders" the use of the same chemi-- 


cal plading process described in Mackiw. 


Mackiw, however, discloses no relationship b 
the composite metal powders there described and the 
flame spraying. Mackiw's object, like that of Hens 
te 


= 


producing compos} 


p 8s 


Gevelop an improved process for 
powders for use particularly in powder metallurgy. 
plaintiffs insist that "powder metallurgy" includes flame 
spraying, it is plain from Mackiw and Hensel that the 
connotes the art of compacting or pressing metal powder 


hapes For alloying treatment in EL ianutacture of me 


parts which do not lend themselves to fabrication by conven- 


-? 


16 
; tional melting and casting methods. Nor is there any sug- 
gestion in Mackiw of a combination of nickel-aluminum. Both 
metals are merely listed in a larger group having similar 
properties which may be dispersed in @ chemical solution in 
order to coalesce with metals of another group having dis- 
parate properties. : 
Focusing on another element of the claimed inven- 
A tion, plaintiffs point to the Herz and Grala patents (both 
1959) as showing it was well known that nickel and aluminum 
‘ ' 
“in the proper proportions and in composite form reacted 
together in an exothermic reaction to Form the intermetallic 
compound, nickel aluminide. Herz, titled "Sint WicAL 
Zr Compositions", is another patent in the field of 7 
metallurgy rather than flame spraying or flame spray ma! I 
3 
Its disclosure is directed entirely to the preparation of a y 
\ | 
nickel-aluminum alloy which would not deteriorate when 4 
; 4 
e ae: 
into shapes but could retain high rupture stren in for pro- a 
longed periods ‘at high temperatures in use. lierz found tha ; 
a 
A the addition of zirconium, and heating the nickel-aluminun- 
zirconium powder mixture until an "oxothermie reaction” began, 
a 


produced a nickel aluminide p} us virconiun as 
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conglomerate. This material was then crushed again into 


powder in order to compact or cold press various shapes as 


desired and to give them the requisite 100% density hy sinter- 


ing at high temperatures. 
Grala, on the other hand, while also concerned with | 
nickel-<aluminum intermetallic composition prepared by the 
occas ce powder metallurgy, sought to overcome or control the 
exothermic heat developed by the intermetallic reaction which 

had been found to weaken the resulting alloy. Grala‘'s solu- 


tion was to design a special induction furnace unit, as illus-— 


trated in the patent, and to prepare the nickel and aluminum 


charge not in powder or grain form but as small flat chips 
and fragments with the aluminum placed on top of the nickel 
in a crucible. 

Bradstreet (1959), titled “Method and Compositions J 


for Flame Spraying", relates to methods of overcoming the 
problem of "glassy coatings" when surfaces were Flame sprayed 


with ceramic matcrials such as refractory oxides, Duc to the 


ee ee Tt id 


brittle nature of glass, such coatings frequently failed by 


cracking or chipping because of the unequal thermal expansion 


of the underlying substrate. Bradstreet found that this 
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"glassy" effect could be avoided by retaining the crystalline 
structure of the ceramic starting materials during the flame 
spraying process. Bradstreet teaches that one of several ways 
to accomplish this is to inject finely-divided aluminum 
powder into the flame along with the ceramic material. As 
the aluminum oxidizes, i.e., burns, it raises the temperature 
providing additional heat to allow high melting ceramic 
material to reach its sintering temperature, the critical 
factor in the retention of the desired crystalline srructure 
of the refractory coating. Bradstreet claims that applying 
any of the several methods he describes will result in the 
"deposit of the sintered particles as an adherent coating on 

8 
said surface." However, although Examples I and It of the 
patent refer to coatings that were "tightly adherent to the 
surface", no claim of self-bonding was made. Each example 
shows that. the steel surface was “cond blasted prior to ap- 
plication", and in Example I also "treated with a solution 
of phosporic acid.” And Bradstreet himself recommended that 


"to improve . . - the Hond . . 4 18 38 desirable to roughen 


19 
the surface prior to application of the coating. 


Shwayder (1962), titled "Process for Applying 
Y ppily J 


Tungsten Carbide Particles to a Workpiece Surface", was 


owes 


directed to overcomince 


3 the substi loss of expensive 
tungsten carbide through vaporization, oxidation or dissolu- 
tion during the process ot to metal surfaces to 


harden them. Shwayder's solution was to coat the ground tung- 
b4 : 


sten carbide particles with nickel or nickel-nickel p!»osphide 


aca "sacrificial material which evaporates, oxidizes and 
also dissolves in ferrous material", saving the tungsten 
curbide from a similar fate and avoiding its loss during 


welding. 


As taught in Shwayder, the nickel coating of the 
tungsten carbide particles could be accomplished either by 
an electrolytic bath or a chemical process described in 
another patent. One of several methods to apply the coated 
particles was by flame spraying them onto the workpiece “and 
simultaneously flame heating both workpiece and particles." 


No claim was made that the coating was self-bonding. 


Haglund (1960), not cite the examiner, is of- 
fered by plaintiffs as a further prior disclosure of mixing 
aluminum with some spray materials to generate add ttional 
heat by me EF an exothermic reaction. The parties agree 


3 


that Haglund, titled "Flame Spré ying Method and Compos Ltian , 
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silicon dioxide f 


gether to form 


are flame sprayed. Hag? 


tion of 


silicon dioxid 
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hancing "th 


the object 
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overcomes 


4 ~ ¥ 


Cul 
rely and ¢ Me . 
. 15, supra, was 
; Grant, to be 
' la", 


"Method oO 


Gutze it 


namely nickel and phosphorus, which "yeacts exothermically” 


“a 


| 
' 


when flame sprayed "to form the intermetallic compound nickel. 


phosphide." They further claim that the "heat developed in 


this reaction" improves the adherence or bonding of the 


| 
j 

21 | 
sprayed coating to the surface. 
There is no dispute that the Gutzeit nickel- | 

te 


phosphorus material is the waste ‘tallic reaction précipita 


| 


of a chemical plating bath utilized in another industrial | 
a2 


process, although phosphorus itself is not a metal. The 


( Gutzeit patent was directed to a method o£ reclaiming valuable 


| 
if 
. . ’ hd 1 Ad 7 rr 1 
nickel and phosphide in the spent bath. ‘The salvaged pre- | 
cipitation material is dried and ground into an "alloy" | 
powder which may be flame sprayed in a conventional manner =| 
to form a "coherent" and "adhering" nickel phosphide coating | 
| 
on a surface. Dr. Grant acki wiedged that the Gutzeit | 
| 
; : ee | 
material was unique and specialized and could only be op- 
' tained from the spent plating bath source, Nonetheless, he | 
! | 
. . . i! c ‘ + ‘ | 
characterized it as a "composite" of nickel and phosphoru: 
} 
\ 
which formed an intermetallic compound when subjected to 1 

. ees + 7} + + $B , + ¢ ty as > “~ ¢ ie “ } } . 
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( anticipated the claimed invention of the Metco patents 


Plaintiffs contend t! 


every facet of the patented 1 


" Ww 


new" has been contributc 


as required by 35 U.S.C. §101. Without doub 


i point out, the prior patents exhibit such § 


of the invention as coated particles (Mackay 


oa 
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simultancous flame spraying 
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! ” " + 
, (Bleakley), the use of aluminum powder to start 
' reaction during flame spraying for the purpose 


. | heat (Bradstreet, Haglund) ni tA flame spra 


combination powder material Oo rman inter—m 


; 1 
coating (Gutzeit). But t¢ (hat the presence 
features deprives the Me. “ae 
"falls slightly shot 

‘ 

| of its elements may be ant by } 

‘} 
preclude patentability of « 

' 
coe. The incuiry £O be ta th 
duces a non-obvious ‘synergist result," 3 


in some way cxceeds tl eum oO 


original; citations omitted ft ’ inv 
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18, 1959, “[tJhe high temperature 


methods or processes by which the 
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vrior art? Dittrich's own pithy statement, quoted from 
PX 33 supra p. 16, is difficult to improve upon. In terms 
of the claims in issue, he taught the flame spray art how a 
highly oxidation-resistant nickel aluminide coating could 
» be made to self-bond firmly to a clean smooth substrate by 
the use of conventional flame spray equipment and procedures. 
To achieve that result, however, the starting material must 
be capable of generating an exothermic reaction releasing 
sufficient heat to superheat the particles in the spraystream 
s0 that they would bond to the surface. The only way to 
ensure and control such a reaction was to prepare the nickel-~ 
aluminum powder or wire in the composite form described in 


the patents and illustrated in the patent drawing. 


Plaintiffs challenge the novelty of such claims, 
assert’ng that Dittrich simply obtained a patent on Mackiw's 
ready-made material or at best found a4 "new use" for an old 
material which couid not be paheneisie. The Mackiw claims, 
however, were of very limited nature, being directed solely 
to a method for chemically plating or coating particles of 


one metal with another so as to produce "a composite metal 


powder." PX 7, Mackiw. To the extent that any use of such | 
| 


powders was suggested, it was to form "compacts, ‘particularly 


Pi Mi-—1%-5 73 704 4027 Se ae ne cee vs f) 
| 
i 40 


a? 


—— 


FO ts 


| 
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in powder metallurgy .. - in the manufacture of pape) 
metal parts « ++. [and] also in the powder metal industry.’ 
Id. and PX 52. There was no montion of flame spraying, nor 
of the selection of any particular metals to accomplish a 
given result, but merely a large cnumeration of metals in 


groups, including nickel and aluminum, which are amenable to 


the Mackiw process. : 


Furthermore, plaintiffs' own evidence shows that 
the nickel-—aluminum particle co posites which bccame the 
patented flame spray powders in suit were 


Dittrich's specification:, not Mackiw's 


noted, was primarily a manufacturer 
spraying equipment and hac peen encaaded echnical 
research and developmen. 1 ro fie eek 

sold powder and wire materi ers 0 ch ea 

those materials were made by oti according Stisteo tech 
nical specifications, Sup} 1, B.. fhe same procec 
followed in 1959-1960 when Dittrich procured yocially 
ordered nickel-=aluminum coated ox le powders from Sherritt 
Gordon, Mackiw's employer. §, 33 ame 50. The couce: 
plated use and funceion of tlic: jak powders was also 


‘ i | i 


Dittrich's idea, not Maci1 : by invontor ne 


! 
| 
| 
| 
i 


ee : 
| 


the embodiment of his idea with his own hands; he "may use 


the services, ideas and aid of others... . Hobbs v. 


United States Atomic Energy Commission, 451 F.2d 849, 864 


(5 Cie. 1971). 


Mackiw's invention of a method for producing. 
composite metal particles cannot be found to have anticipated 
thé solution of the self—bonding problem in flame ar 
to which the claims liwre were directed. Nor can Gutzeit's 
process for reclaiming and utilizing unique prereacted in- 
dustrial waste be seriously viewed as such an answer. The 


evidence is compelling that it was Dittrich, admittedly with 


the aid of Mackiw's process, who taught how commercially 


available metal powders could be adapted for use in the 
ordinary flame spraying process to obtain the sought-after 


self-bonding coating desired by the trade. 


On the evidence and compared against the prior art, 
the nickel-aluminum flame spray materials disclosed in the 
claims at issue were clearly a "new and useful . . . compo=- 


sition of matter" in their distinctive arrangement, function 


and end result, and t’?2refore patentable under 35 U.S.C. 


“* 


§§101, 102. 


Novelty and unquestioned utility, 
guarantee patentability. "A device may be new 
yet still not be patentable if an examinatiao of the 
and the ordinary skill 
and useful innovaticn is © Lous Burgess Cel 


Lae Wood long Corporation. Su a, at 508. 


The Question of Obviousness 


Plaintiffs assert obviousnes. under 
as their strongest challenge to the validity 
patent claims, based on a somewnat different 
the applicable field of prior 4 and the level] 
skill of those engag2d 
the prior art is yirtually 
ma plaintiff accused intri 


v. 5 & 8 Corrugated 


A 


1187, 1187-03 (2 Cir, 1973) 


Mio onl vy GOLEPerencs 
matter of jclaims 
ee Ent forr wel 
hinnd in a single 


function in the Same waht 


the prior art and produ 


a 


resuits. 


Here, of course, the four key elements are (lL) nickel- 
aluminum "composite" powder, (2) flame spray process, 
(3) exothermic reaction generating additional heat, anc 
(4) which aids in self£-bonding the resultant coating cu the 
substrate. But unlike Koppers, supra, there is a serious 
dispute as to whether elements (1) and (4) appear in som 


form in applicable prior art which would cender them obvious 


to one of ordinary skill in the art. 


"In making the determination of ‘obv jousness )" 


the Supreme Court has only recently remitided us,° 40 a: 


Ct 
lew 
ate 


syion is neasured mot 


important to remember tha 
terms of what would be obvious to a tayman Hut rather what 
would be obvious to ‘one re \ Ll 1) 


cable] art.’ Graham, Supré, , at 37 


gonnston, _ «S.Ct. es oat aes (Maral i760) 


Cince the parties her Wgree as tO wha is) th 
applicable art, that question  fiyec: be reso, “ed. tece 
eontends it is the art of f1 se] ith 4 tuciv dase 
cribed, Supra p- >. Plaint&1 £1 ontend that flame spraying 


46 but one of the techniques , } in the broad and 


presumably more learned I teld oa! i balluray. Pork idas 


P.O17 


a a a emt 
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of treatises in evidence tend to support plaintiffs’ view. 
PX 72, 73. But one of them also shows that powder metal 
lurgy as an art is a “somewhat narrow field . . . concerned 
with molding and sintering of powders to produce finished 


parts" and thus quite different from the art of flame 


spraying, which is concerned with the coating of metal sur- 


faces. Some confirmation of this distinction appears from 
an earlier patene application of one of plaintiff Eutectic's | 


; : ; | 
own engineers, whic) ~eferred to "The art of flame spraying." 


px CS. The court finds that the art of flame spraying is of 


| 


such technical cump cxity and industrial importance, and so 


sufficiently distinct from the art of powder metallurgy, as 


| 

to be considered the applicable art for purposes of this case. 
Whatever may be the relationship or distinction | 

between powder metallurgy and flame spraying, there is no 
doubt that the level of ordinary skill applicable here is | 
! 

not that of the shop artisan but of the professionally trained 


technologist. As is evident from both the prior art and the 


technical qualjfications of party employees who testified, 


the average skilled worker engaged in the engineering re- 


. 


search and development of either field would have held 
: | 


degrees in metallurgy or physical chemistry and perhaps even | 


oe 


{ 


roy Mimmt2 4 7S YOM an27 : 
| 
| 


advanced degrees up to the 
Herbert S. Ingham, Jr.,. may 
development department since 

and Ph.D. degrees in phys S Wutectic's vice- 
president in overall charge of research and developinent, 
Joseph F. Quaas, holds degrees in chemical cngineering and 
chemistry and prior to coming to Eutectic in 1950 had, heen 
employed as a metallurgist and devclopment engineer in the 
steel industry. While Dittrich was not the holder of aca- 
demic deyrees, t' >re i question that his early technical 
training in the cngineering field was substantially broad- 
ened by long experience in research and developmer 
Metco, as is evident from 


American Ceramic Societ 
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plaintiffs* expert, 


a coating which wou 


as-—sprayed condition 


within the range of 
question that the Metco powce 


He conceded also that prior Lo 
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nickel-aluminum powders, the 


spray material was molybdenum wire, of whose limitations he 


| was aware. And he acknowledged that the Metco por 


mater; Ls 


“rp ar oe , — 
be acc i as self{-bonding 


' wire were the first to be a 


denum and that they opened up 


molds and aircraft industries. 
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been obvious to the techn 

of powder metallurgy. Me partic™ Ly 
process patent and relat 

a composite 9£ powdered ni | and another nent 
3 : phorus) would react exothermical ty when £le i Cl 3 | 


in bonding the resultant coating | Ehe substrate. An re 


Mackiw, he saw the very ( osit 
s 
| 
( are taught in the patent in hi : vuld 
| 


have been a simple me 


phosphorus to achieve a nickel aluninide coating instead of 


a nickel phosphide coating. i. pointed out that both 
Haglund and Bradstreet disclosed t use of fine aluminum 
particles to produce 

generate additional hes during flame spraying tc 

bonding the sprayed material He found nothing unobvious 
or unexpected about the self-bonding of a coating to a sub- 
strate. The fusing 

he testified, was 


the application of 


In view 
and other qualifica 
challenged the vali 
by pointing out that 
volved with flame spr 
nection with some 
acknowledged he 
has he ever had 
about which he, 


knowledge tha 


art patents had 


As already noted, none 
relating to flame spraying claimed to disclose a sel f-—bonding 


material in the sense of one requiring no prior preparation 
a7 
of the surface to be coated. Dr. Grant found it necessary 


to read such terms as "coherent coating,” “adhesion,” "chemi- 


28 . 
cal bond," and “wetting” appearing in those patents as 


equivalents of "self-bonding." Bleakley (1941), however, 
required that the aluminum powder or other "thermit" ee 
used as a flux or heating agent to bring the substrate to 
“bonding temperature" be applied in dry or pastc form to the 
surface and separately ignited by the flame issuing from the 
nozzle of the flame spray equipment. gomery (1956 

while referring to "an 

coating and whe metal base 

"substrate be sandblasted 

Bradstreet (1959) similarly 

surface be "sand blasted p: 

spray coating." Gutzeit (1959) 

grit blasting of the surface.” iglund (1950), which was not, 
before the patecht examiner, was concerned only with the pene-| 


tration or dissipation of a surface film of silicon 


interfering with the spraying of Avybdenum dicilicid 


without relevance 


the “workpicce 


hard surfacing by 


to believe t ha 
found it obvious 


or reality of 


serving tc 

would tend 

gating the 
combination of ni 
prepared 
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as a ‘scieni 
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that 


aAminun occur only under certain conditions, sce 


that powder mixtures ol} 


bonded coating when 


Nor war it possible to form benace nick aluminid 
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on molybdenum steel shect by spraying yered coatings 
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nickel and aluminur and 
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px 16, 33. ese early 


since th 


of ordinary skill, 
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nical laboratory personnel of C! 


( a leading company in 


As Metco consist 
patent prosecution, the s 
and the nature of th 
form was the critical 


expected self~bondin fla D2 } j rich 


. without doubt the 


A concept of coated o slad p ytd 
spraying to acl feve a sel t-bo ho 
‘ | 
prior preparation of th ye 
* . 
assertions, the result was : rq? } 
‘ It was synergistic in two iG — | 


aluminum powders 


Gid not bond, they unfailingly did sc when sprayed 
"composite" form taught by the patents; and (2) wher 
sprayed they formed a firmly bon. 

oxidation resistance than 


cu ulatively. 


That the result was unexpected is apparent from the} 
unusual behavior of the composite particles during spraying. 
As Dittrich noted in his pa; for the American Ceramic 
Society, PX 40, sprayed metal powder particles normally 
reached their peak tempe.atur n the hottcs mart of the 
spray gun flam and 
traveled away from th 
in contrast, did jus 
temperature as they 
the hottest zone of 
sociation of the ox 
therefore appear to 


their exothermic rai 


additional heat, at 


the surface. 


That Ditty) 


commerce ik 


flame spray powders or that they now appear to 


compositions of well known clement. did not renuer cnem 


obvious. The court may not indulge in hindsight to deter- 


mine whether an unexpected result. was obv.OUs. 
Phe issue . . » 18 not what the patentee ex- 
pected to produce but vhat the hypothetical 
person ‘having ordinary oils in the art: 
yould expect to develop if he had thought | 
about the problem [citations omitted]... in ; 
resolving the question of obviousness, the | 
judicial view must not include the knowledge 
“contributed by the patentee; the tcachings | 
of his patent are irrelevant when determing 
g what ‘would have been obvious’ to one skilled 
( in the prior art before ht created his ‘manu- 
. facture’. [Citations omitted.) " Shaw v. E.R. | 
& A.C. Whiting Co., 417 F.2d 1p97, 1205 © Circ. 
1969) . 


And as reatfirmed in Carter Wa! a, ine, wo Gite, 474 F.¢d 
| 
529, (2 Gin. 1972), 2: Sa ) Abe | yt mia nat 
such things [chemical compounds uate Lon 
by the degree of change but also by rererence Lo the purpo 
sought fo be acc omp lished,” quoting fron her ing et : 
* : a2 Hs rs ye A 
Gilbert, 753 F.2d 44 8, 431 \ ») . r> 
Ee ela 
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is equally applicable here, for inetalii ia) i | 
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chemistry of metals. 
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would self-bond as sprayed, as did moitybdenum wire, that 
would overcome the latter's disadvantages, and that would 
provide for sprayed coatings the superior oxidation resist- 
ance and other qualities molybdenum lacked. That this was 
in fact accomplished by the patented powders is shown by 
their immediate commercial success upon intxvoduction to the |; 
' 
| 
trade. During the first full year of sale over 50,000 pounds. 


of the Metco 404 powder were sold and eventually it replaced 


molybdenum wire to a large extent. Not only did the nickel—- 
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aluminum material displace molybdenum in existing flame spray- 
ing utilizations; it also opencd up new areas of application 
where the sprayed part was to be used at elevated tempera: 
tures, as for example in the aerospace fields. 

controlling on the issue 


commercial success 


On thee evidence | 
ante Litem motam and document 


is inescapable that 


the '515 patent constituted not only a “new and useful. . . 


-* 


composition of matter" but also one which would not "have 


been obvious at the time the invention was made to a person 
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having ordinary skill in the are. 


Plaintiffs' final argument that che patents simply 


i it 


claim a new "use" for “old" materials is therefore unavailing,/ 
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They ignore the fact that the invention is not. merely a 
combination of familiar clements, i.e., nickel and aluminum 
powders. It is the manner of their relationship — the 

: 
"eomposite’ form -~ which produces the new and unexpected | 


result of self-bonding and makes the combination greater than 


| 
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the sum of its parts. None of the prior art patents claim Of | 


The situation here is not tinlike that in Shaw v.- 


disclose an equivalent result. | 
| 
} 
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B.B. & A.C. Whiting Company, supre where the invention con- | 
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sisted of an artificial filament n fFacturcd from thermo- 


plastic polymer, © very familiar 


were adaptable for brush and broom bristles and could be 


readily produced in various shapes by passing them through an. 


extrusion die having an orifice of the desired configuration. | 


Shaw obtained a patent on a cruciform or Y-shaped filament 
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production costs, but also a desirable linear orientation of 


| 

| 

which not only gave it a high degree of stiffness and reduced | 
| 


the polymer molecules in the filament. Prior patentees of 
different shaped polymer filaments had indicated that linear 
orientation could not be accomplisned by forming dies. 

The court of Appeals in reversing the district 
court's contrary conclusien held that Shaw's filament was both 
novel and unobvious. The court noted that "It}he district 
court failed to evaluate ne problem posed by the prior art 
and appears to have relied on the proposition that, as Shaw's 
solution to the problem seemed a simple onc, his filament was 
an obvious outgrowth. The simplicity 


improvement thereof is noe, how 


ness. 


Painstaking. review of the extensive file 
history of the patetcs 
plaintiffs have done litele 
made by a scries of cxaminers 
which eventually resulted in 
wit. THis included the oft-r 


invention was obvious in Ligit 
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the 


points out, normal presumption of patent vali 


35 U.S.C. §282 is enhanced in such a situation, Kich Products| 
Corp. v. Mitchel’ Foods, inc 
ee tn na ee Se Sa cil eaten — 


1966); Georgia Pacific Corp. v. United States Piywood Corp., 


2 Civ. 1938). Pin. mtifts had the burden Go: 
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producing clear and convincing invalidity 


and this they have failed to 


The court finds and concludes that the invention 


tO peronous 


described in the 


skilled in the art and that it taught a wholly new concept 


‘ 
for flame spraying materials, which applied successfully — 


Vv 
{ 


where others had failed -—- t 
to produce self--bonding charact bies in spre tings, 


The '515 patent is thereto 5D 


in additi nN CO {1 iS «adi Ly i = Cl, | 
| 


piaintiffs challeng the val ’ | 

further ground that the cla . 3 supra, are udapat | 

aS A Matter of lav. Relying on fanter, 239 F.4d | 
(c.C.P.A. 1968), plaintiffs arguc that the flame spray oa) 

[* referred to in Claim 1 of th tent 1s acknowiedyed in | 


the 


applying a 


that under 


must be nov 


they argue, inhere 


coating 


material, t the sp avine 4, rcocess. : | 
' 
Wo .J2 the argument has surface plausibili:y, u close 
: | 
rerding of Kantcs makes clear that the languaye plaint..£ts 
j 
+ }-- _ £- ae 3 m | 
rely on was applied to a totally different ©.tuacson. 1e | 
invention disallow in that case consisted of tthe  ~roce | 
rd : . 3 , t a4 os i oe : . : : f . t \ H 
of forming an adherent, silicon-containing coating ! ase 
| 
on ferous metal artoles.” 206 Pood atoa' o. Kaiter s LL 
: on 
tad been allowed by the Parent! FRIice the new and unobvious 
| 
"product" he had dis , a on-c¢ ning 
case which did not t ( steel core 46 a4 
resuilt.of spalling. the { > ' Pkeanber!] oa 
: | 
achieved this new product hb ng old pro wa 
y 
. . : ‘ : i 
starting material, or base | | Liloy, fe D2 ously sen} 
; . - 5 } } ? } 4-55] - | 
in the process . - - Selectror U in a new, A ul, and, 
unobvious prodtict i whic! >] atlauwed but it did 
{ 
| 
. ‘ : ‘ ' 
Wi dn GUL View, FC: ule in i new. or unobvious process.” 
2 | 
{ 
{ 
499 F.2d at 251... ine Peta fal! referred to, However, 


metal coating Eo a 


ter to support patentabil.. 


P 


surface. 


4 
4 
bat ' 
aSILY in j 
: : kin 2S 
nN and Yesltt 


. 


Laintiffs maintain 


y, the process pence 
" qualities of the | 
from the flame spray, 


i.e., the patentable disc onsisted of Kanter 


nition that spalling did not occur when the core article on 


which the coating was forn 


crystal struc 


Here, the ‘248 patent in Claim 1 is directed to 


spray process] which comp? ises | 


"the improvement [in the flame 


' passing the heat—fusibie material into said heating] zone in 
~ wae : 


the form of a compos ite comprising at Jeast two distinct com- 


ponents una Lloyed together as a & ingle alloy and in proportion 


= : ' 


and form sufficient to exo' hermically react with each other | 
: at zhe temperature devclopé a in the heating zonc - «+ . 
px 12. A “new and useful improvement” of a process is, 
course, patentable. Pies ss Gaia POV Lc 
in the '248 patent 15 no ply the operat 
spray gun but the appli a raul in. am 
will cause it to s Lf—-bond a ad to the Su 
coated. | 
in Applicacion of Kuch, 475 F.2d 658 
Court of Customs und Paten le hold Ni an an 
(- situation that the pat ntaoils on process J t} 
ee must, under 39 VU.» L0O3, 1 judged a 


cumstances 


. 


which includes the unobviousness of.a separately patented 
component of the process. Id. at 663. fn Kuehl a patent 
had been granted on a novel zeolite composition but claims 
directed to a hyérocarbon conversion process involving the 
use of the zeolite as a catalyst to crack hydrocarbons had 


been rejected on the ground of prior art disclosing the use 


of similar zeolite catalysts. 


Pointing. out that el Cataiver produced a 
result in the claimed process that was not. predictable until. 
Kuehl had made his invention, 
for the Examiner to require a separ: 
results from the process 
itself. Holding 
utility in order 

"[L}t 1S in the 


lant to cla? 
The resyvlt is to 


closure of the specific meth 


novel composition he has invc 
have support for the process 
at 666. 


is te very situation present 


Applying the Kuchl 
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properly granted and is held to be valid, especially when the 
claims were separately filed at the direction of the Patent 
Office. The process patent does not inerease the scope of 


patent protection, gince the patentees would under the ‘S15 


patent have the right to exclude others Src waking, using 


or selling the flame spray materials disclosed. 


We now turn to the questim of whether or not the 


‘ 
| 
plaintiffs' accused powders are in fact. virtual duplicates of 


4 


« the nickel-aluminum compositions disclosed in the patents in 
F suit. 


Infringement 


On its counterclaim for infringement, Metco had the} 
burden of proving that plaintiffs’ accused powders infringe 


the patents in suit. Philip A. Hunt Co. v. Mallinckrodt 


Chemical Works, 72 F. Supp- 665, 673-75 (6.0.N.¥. 1947). atte 
| 
| 


on other grounds, 1977 F.24 382 @ Cir. 1949): Olsen v. United 


States Gypsum Co., 205 F. Supp. 268, 273 (E.D.N.Y. 1960); 
Neere & Co. v. Sperry Rand Corp... 342 F. Supp. 39/7. 220 (B.P. 
: Cal. 1970) . 


“s 


Metco's position basically is that the burden is ! 


va Gt 


r 


met by plaintiff Eutectic's concession that its Exotec powder 


is substantially identical in composition with Metco's 450 
powder, and the further stipulation that Exotee and plaintiff 
Metallizing's Moguloy M-55 are identicel, that XuperBond is 


= 


virtually identical with Exotec except for’ a small amount of 
undisclosed additive, and that Durotec consists of 10% of 


Exotec and 90% of a nickel-based self-fluxing alloy. ‘Tr. 


257, 256-61; OX CD, DA CY, ep. 4. 


There is noqiestion that both Metco 450 and Exotec 
are composed of core particles of nickel coated with finely 
divided aluminum powder in a phenolic binder 
propor .ions of approximately 
95 weight percent nickel 
Moguloy M-55 are made and used 


Example 31 found in both the 


at 


7 


nT ee ad ananassae ae 
eee nod : : 


mo. ts Pe Ue. eo! L. Tt points to the fact that 
is labelled as a 
coat" and tnat Moguloy is 


SELF-BONDING POWDER." DX 


The difficulty wi 


ment is that Example 31 calls 


. 


ook EE NR NN A ED FO 
y . 
i S ; 


composition of nickel and aluminum than the 95-5 formula 
employed in its 450 product and the accused powders. The 


standard for gauging infringement. is not. a product made by 


the patentee allegedly under the patent but the language of | 


the claims themselves as they may fairly be interpreted by 


resort to clarifying descriptions Found in the specifications 


ee LE PE 


and drawings. See Maclaren v. B.i.W. Group Inc., 7.40 

(2 Cir. 1976), slip op. 3777 at 3785-86. The four claims ; 
in issue, n. 3, supra, do not. spell out. specific component | 
proportions; one must look to the specifications and examples | 
for such information. Thus Example 31. describes a flame | 
spray powder consisting “of approximately 15 weight percent | 
aluminum and 85 weight percent nickel" (PX 11, col. 13, lines 
74-75) — a significant difference in proportion, which goes 
to the very heart of Dittrich's claimed invention. Metco's | 
own 450 powder does not conform to Sipe 31 proportions | 
nor is it within the scope of the claims in issue when read | 


in light of the specifications defining the nature of the 


invention. 


Be gee ne TT 


Three of the ‘four claims in issue — claim 4 of 


the '515 patent and claims 1 and 4 of the ‘248 patent — 


use the tern "cannasite" in deseribing the novel £lame soray 


Re “4 


& 

t 4 
§ wy 
ee 


material claimed. Claim 14 of the '515 patent does not. 


is that claim which Metco relates to Example 31 in contending 


that plaintiffs’ accused powders infring 


Claim 14 of the '515 patent, which omits 


"composite," reads as foliows: 


"14. A flame sproy powder in the form of 
individual clad particles comprising a nucleus 
of nickel and a coating layer of finely divid 
aluminum particles bound to the nucleus with a 
binder and characterized by the ability of gen 
erating heat during flame spraying which aids in 
bonding to the surface beiny spi wed." Px Li, 
eol. 16. 


Metco contends that 
XuperBond and Moguloy 
accordance with Claim 
fect set forth in the 
as 


portions are spacifice 


the 95% nickel-5% alumi 


Claim 14, foweve 
destroying the ‘essence 
vention did not consis! 


aluminum powder on larger 


of coating one metal powder with °‘n 


coating other metal particles with 


75-76. 


Px 4, pp- 69-70, 


before Hensel (1945), supra P- 29. 


of different metals together with 


there was to the patentees' 
have been anticipated and invalid. 


critical factor and sence of the 


% 


invention, 


stressed by the patentees throughout 


" 
Ne 


hie 


inv 


( determined relationshiy between the 
brought about the exothermic reaction a 
generated surplus heat through the for 
metallic compound, thereby en 
bond to the substrate. 

The gist of the invention 3 

"composite" as carefully defined by th 
we? patent specif cation. Their definiti 
"The tarm ‘composite! as us 
intended to designate a structur 

unit and does not include a m ’ 

components which may be physical! 

. without any destruction of the st 

( Thus, in the case of powder, t) 

does not include a simp le mixtu 


y 
t 


ire vi 
vo Sa 

mm 1A : 

:; aire : 


1tentees 
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granules of the separate components, but ‘e- 
quires that cach of the individual granules 
contain the scparate components which will 
exothermically react, forming intermetai.lic 
compounds.” PX ll, col. 2. 


Metco, in resting its infringciment claim on Claim 


14, would have the court read it without reference to the 


definition of “composite,” although the three other slaims in 


issue contain that term. While patent s 


nt 


4- used to expand the reach of the claims, “iat is fundamental 


that claims are to be construc] in light of the cifications 


and both are to be read with a view to ascertaining the in- 


ecifications cannot 


vention." United States v. Adam: 333 U.S. 39, 48-49 (1966). 


Moreover, even though “a patentee may be his own lexicograph 
» « « fhle should not he alloved to reich his \ . tha 


they are inclusive when infring nt is being cons 1c 
restricted and narrowed when validity is chal! Vv 


closures of the prior art." Chicago Steel Foundry 


Burnside Stcel Foundry Co., 132 £.20 812, 8)A-1S' (7 Cir. 1 
Claim 14 of ‘the: 7515 patent 4 1 id in ht of 
the definition of "compos it: 1 svatoments tH 
patentce in the specifications 1 ae ' y Ciloax. tchae th 
formation of intermetall ‘OMpoNt wer in untegral means 


——— nent eae 


‘ 
| 
my 


of generating the additional heat needed to produce the self— | 


bonding effect. This eaesential element of the claimed suit 
simply cannot be dismissed, as Metco contends, as mere "theory 
of the invention." The very introduction of the patents 
begins with the sentence "“Phis invention relates te the flame ' 
spraying of exothermically reacting intermetallic compound 
forming composites." (Emphasis supplied.) Px il, col. Il. 
Further on in the specifications the patents instruct that 
"lajJs the components, any two metallics which may he melted 
together to form an intermetallic compound in an exothermic 
reaction may be used." PX 11, col. 3, emphasis supplied. 
The importanc2 of intermetallic compound formation is further | 
apparent from the specification requirement "that the inter- 
metallic compounds formed therefrom [i.e., the component 
metals] liberate the required amount c& heat in the inter- 
metallic compounds-format ion and are suitable as components 
of a spray coating." Px Ji, eal. @ Finally, the specifi 
cations note that “while the components are preferably present 
31 
in the stoichiometry ric proportions required for the formation 
of the intermetallic compounds, it is, however, possible to 
also have an excess of one or the other provided the relative: 


~~ 


amounts are suffictent to release Ehe aunntities of haat 


indicated above in the formation of the intermetallic com- 


pounds. Px 1k, col. 3 (emphasis supplied). 


Example 1 of the patents makes clear that at least 
10% by weight of the aluminum powder component is required 
with the balance of nickel powder to accomplish the formation | 
of an intermetallic compound in accordance with the teachings | 

’ | 
of the patents. No lesser amount of aluminum appears aiawhere 
jin the patents and, indeed, larger proportions are specified, 
i.e., 15 weight percent aluminum and 85 weight percent nickel, 
in Example 31 upon which Metco relies to establish infringe- 
ment. The claimed infringing powders, however, contain no 


more than 5% aluminum with the balance being largely nickel 


except for minor additives. This is also true of Metco's 


Aside from patent terminology, the evidence at. 


trial convincingly established that the formation of an in- 


4 
\ 

! 

! 

| 

| 

| 

| 

460 nickel-aluminum powder. | 
| 

| 

| 

| 


termetallic comzound as a heat generating mechanism poate 

not be accomplished when only 5% by weight of aluminum powder 
is used, as in the case of the accused powders. As explained! 
by plaintiffs’ expert, Dr. Grant, the constitution of binary 


“ 


alloys such as aluminum-nickel under varying conditions o£ 
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| 
| 
| 
| 
eae 


| 


in Example 1. PX 11, col. 
relative proportion and temperature has been the subject -of : : = 
When only 5% aluminum is used, Dr. Grant testified, 


close metallurgical study and analysis. The results have 5 : ; : 
: J 7 the resulting reaction falls outside the range of intermetal- 


been published in widely accepted treatises, such as Px 66, ‘i ; : . 
P Y P a lic compound formation, as illustrated on the phase Ciagram, 


i trated in a phase diagrain reclicd merally by . . : : 
and illustrated in a phase diagram relied on generally Py and heat is generated by an oxidation reaction. The patents 


ists = rder t ain ¢ :xothermi : : ree : : 
metallurgists. PX 66-A. In order to obtain an exothermic in suit expressly distinguish the patented “composites” from 


eee ae ate ee eee een eee aan aia Ct ea et a a ete 


reaction between nickel and aluminum which will produce the 


- 


intermetallic compound nickel aluminide, Dr. Grant testified, : 


“materials in which heat is generated by a reaction, such as 


an oxidation reaction, in which a foreign and non-metallic 


it is necessary to have at least 10% aluminum in the starting element is introduced... ." PK 11, enl. 6. Although, as 


i 
material. Dr. Grant explained, the reaction between aluminum and 


: is also exothermic in nature, an end result is not only the 
That proportion is not only the minimum reflec 


| 

generation of intense heat, up to 400,000 calories, but also 

on the phase diagram, PX 66-A, but is also consistent wilt | 
| 


| 


corroborated Dr. Grant by agreeing that if the heat-generating 
| 


the production of aluminum oxide. Dittrich, the co-patentee, 
the proportions designated in the patents in 


Dittrich's 1963 paper, which leaves no doubt 
: : ; s 
mechanism is an exothermic oxidation rather than intermetallic, 
nickel aluminide coating was the desideratum sought 
| then it is not within the terms of the patent. Tr. il?2. 
patented invention. PX 40. As Dittrich there pointed 


His view of the nature of the invention was in accord with 
"(t]he formation of the nickel aluminides from the 


combination of nickel and aluminum is accompanicd by the 

; that “proportions which will not so react {i.e., to form an 
release of considerable heat." Px 40, p. 493. Dittrich was, 
4 we ’ 


intermetallic compound] are, of course, not included within 


of course, then speaking of the nickel-aluminum composite 


| 

statements in the final ‘515 patent application pointing out 
| 

1 

| 


the scope and terminology of the claims." PX 5, pp. 70-71. 
powder illustrated in Pig. 1 of. the “515 patent ——. an 


oh 


aluminum core surrounded by a sheath of nickel —- in which 


te ws —12 3.78 10M.409277 


the aluminum content was lo to 1&4 by weight as describe 


Metco sought to avoid these patent lifitations and 


overcome plaintiffs’ evidence by attempting to show that 


nickel aluminide --- a compound which could onlyfb: formed by 


intermetallic exothermic reaction — wes in Fact present 


an Exotec sprayed coating. 


During trial, Metco's Dr. Ingham had 


i 
§ 
H 
: 
j 
flame sprayed 


- 


ld steel panel with Exotec powder, using plainLliff Eutec~ 


tic's Rototec gun. The sprayed pancl, P y was subjected 

to an x-ray diffriction examination by expert, Dr. 
32 

Benjamin Post. The results of the x-ray were cecord 

on a stylus graph, Dx LG. Interpreting 

graph, Dr. Post testified he observed 

elements in the test coating: 

"a distorted nickel 

some reaction product 

reaction product was “an aluminide 0! 

That opinion lost 

later stated that | 

did not have “too much neani 

panel did not con form to “academically 

Tr. 1305-06. Morcover, he 


alumituicd: 


The vulnerability of such testimony became all the 
more apparent from an antec litem engineering report by Frank 
N. Longo, a Metco research engineer. PX 43. That report, 
copyrighted 1970 and entitled "Metallurgy of Fame Sprayed 
Nickel Aluminide Coatings", endeavored to supply answers to 
the nature of the coating structure and its bond to the 
coated surface. The study reported roth metallographic ex- 
amination of sprayed coat.ings and x-ray diffraction studies. 
With respect to the latter, Longo's conclusion was that 
ray analysis cannot distinguish between Wi, Ni3A! 
solid solution of aluminum in nickel.” x Dp 


# Ve 


ultimate conclusion w 

450, formed a relative] 
90% nickel and nickeli/alum 
“minor percentages of 
NiAL.” The remainder 
oxides of nickc! 

with the compo: 

sprayed coating contained 


combined non-stoichiometri: 


des eee anager 


Metco also attempted to discredit plaintiffs' 
aluminum oxidation proof as being in effect a ere “theory” 
devised solely for purposes of this 
of that argument, Metco pointed particularly to Append) 
of the Patel report, Px 15, ated November 7, 1973, in.which 
the author discussed experimental evidence for the " 

A15%3 theory of Ni/Al powder bonding sihasis supplied)", 
as indicative of its post litem character. Other claimed 
admissions of plaintiff Eutectic’s person re said to he 
found in Eutectic's U.S. patent No. 3,471,310 (1969), DX TY 


and in a 1972 app! 


Eutectic's technic: 


Eutectic 
statement that the 
powder particles c 
the oxidation of 
flame. DX IY, co! 
that exothermic ©& 

rding of 
Eutectic sought protec 


tiat “pri 


referring to Metco 450 and Exotec — gencrated heat by means 


o-* 


of intermetallic exothermic reaction 


t all events, whatever inferences may permissibly 
be drawn as to the credibility of the defending parties' 


position, they are unavailing unless the party having the 


Bi 


burden of proof -—— here Metco -—— comes forward with some 


- 


solid proof supporting its infringement claim. Claimed 


Met.co's case. 
exhibits and testi- 


BL 


powder, 

testing engineers 
compound in th 
Dr. Grant*s rel: 
opinion that 1: 
only 5% aluminum 
edged that the 
only in th 


whether Oo! 


| 
: 
| 
| 


deficiencies in the plaintiffs’ denial of infringenent cannot: 


| 


was referred to by Longo in his study. 


Such proof would be more likely 4 


of the fact that the 95-5 powder 


compos it 
E 


which was quite different from that of the 


accomplished its bond effect by a different me In-any 


event, it would not persuade a trier of the fact that Metco 


had sustained its burden of showing differently. This is 


cspecially so when Longo's study points out allo- 


graphic examination of unetched coat ings formed by Metco 450 


"show none of the cha ristic gray and blue colors 


cative of non-stoichiometric NiAl. crohardnes: 


the absence oO! 


Nor 
by Dr. Ingham's ca! 
strate that in an 
accused powders reac 
oxidation. Such tes 
however, in view 
would be contained 
content 


the moisture 


dation reaction ccna l 


. 4 
opens a t 


coal ing 


, wii nmamsi nee 4 ‘ . ee os eee 
The shortcoming: etco's proof of infringement 


are obvious. T 


cannct be remedied by arguing that it” is 


the self—bonding result which matters 


hnical 


reaction wi about. 


contention runs squarely afoul of fundamental prin- 


| 
| nature 
| 


recently reaffirmed in Maclaren v. B.1.W. Group, 


supra. While patent claims inay be construed in light of the 


- 


spe 1ficc ; : MWEehe Ge Rnannp +o - 44 — } 
specifications, the scope of protection granted by a ya tent 


oe eee ee ake a4 : 
is defined by ti rather than by its 


speci ications hibits or by the commercial embodi- 


ments of the claimed invention td. at slip op. p. 3/785. 


The ter 
the claims in issue 
be the subject of a 
cannot be held to 
incumbent 


It was 


dence that they 


way” 
Co. Vv. Winters, 
te do for th 


pow: a 


SUL. 


Judgment 


* 


See Eutectic Corporation v. Metco, {ne 


(e.0.0.¥. i972). 


claims n suit 


fringed by plaintiffs' 


defendant's counterclaim on Both patents bear the same caption, "Flame Spray ing Exo- 

1 Intermetallic Forming Composites." 
Although the @i of the '248 patent appears to be 
identical with that of the '515 patent, it was required 
to be prosecuted by the Patent Office as an independent 
SO ORDERED. | and distinct invention within 35 U.S.C. §121. 


forms of judgment on notice. 


Jt 
Va 
y, 


4 


a A 2 
ALi 


wo 


‘he A Tint spray material comprising a 
composite in a rm Suitable for flame spraying 
formed of aluminut id nickel and characterized 
by the abi 


spraying which ; in bonding to the surface 


Dated: Brooklyn, lity jenerating heat during flame 


July 1:, 


being sprayed. 


"i4. A 
individual c¢c! 
of nickel an 
aluminum pa 
binder an 
erating hei 
in bonding 


20OTIC 


prope 
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improvement which compriscs P issing the heat- 


fusible material into said zone in the form 


of a composite comprising at least two distinct, 


components unalloyed together as a single alloy 


and in proport ion and form sufficient to exo~ 
thermically react with each other at the temper 


ature developed in the heating zone, forming 


an intermetallic compound. 


"4. Improvement according to claim 1 in 


which one of said compor ents is aluminum end 


the other nickel..." 


See PX 7, prior Art Booklet, which reproduces b< 


th patents. 


Sce PX 7, '515 patent, eol. 2, Lines 57.69, and Drawing 


Fig. 4+ 


Plainti ffs‘ openin { 
of trial record. 


In their Suppler 


§282, dateé Octoner 
Order signed October 26, 


’ 
prior art “the earlier wor! fF the assignee Dit 


nickel aluminun coakings wh he alluded at 


sition." 


Metco did not stsel£ manufacture flame spray materials but 


had them made by others according to ‘ts own Size and other 


speci fications. 


> _ sac ot Ni a lenescnatentemenen immer utmost 


Dittrich was a that tir 7} 
. which was then known as Metallizing Engineering Co 


PA: 33s 


LO nt Mi. 


See P fy FP r Art Bookloat, Mackiw. 
Webster defin “eynergist Hie Tae AY) agen {hat in-- 
creases the effecktivencss of another agent when combined 


with s¢.* Third Now International Dict ionary (1971) at 


12 

Both the Gutze1 lishy { patent here xr dis~ 

cussed, we} cite ! as roferences of record. 

see infra po. 37, 35. 

” 
(. The examiner held the cl 

"“unpatentable over } ‘ ’ Sc 
Herz, Grala el L., de } a 


basic mference 
ing metal po 
nickel and a1 
elements. 

to add bo: a 4 
that it 3 


posites o 


ing cov: 


seen in Sst t 

m 
other elarent roy } rt) 
active in t C 7 Wee ic 
Or in add 
Ox ih: pa f f t 
or in employ: 

. 
| , 4 i{ ; 4 ‘ 
be old | a al : 

( cant hav yrocl : 3 \ 


Bleakley 

Herz 2 , 884,688 

Bradstreet » 904,449 me 15, 1o59 
Haglund 043,951 tuliy &, 1960 
Montgomery 1, 775,932 ! 1.956 
Gutzeit 903,589 

Mackiw 853,403 23, 4950 
Grala 1, oe : ie 959 
Shwayder 49,436 ae 4, 1962 


Hensel 1 810 242 feb. 27, 1945 


Journal of the Electrochemical. Society, Feb. 1957, pp. 


164-110, “Strockure of Chemically Deposited Nickel’, by 
Gutzeit, et al- 


The alleged “earlier work 


nickel-aluminum coatings 
tice of Reliance, dated 


Plaintiffs suggest 

to support a require! 

ered for technical cont 
overlooks the fact that 

appear as "References 

the allowance 

Shepard. See PA 

the patentces made a “surrept 
Gutzeit from the attention o} 
eial Bree ak 19) is therefore 


52 LS 


Y 
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ce 


Wi 


+ NN rece hy . ee ale + aur 
fhe Sherrith Gordon announcemen: supra p. 14, aiso inc 


haciescy mowers Were pri “ily directed 
eutes that the Mackhiw Powel vet ima ily direc 
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metallurgical procedures quite different from flame spray-— 
ing, such as roll-compacting (direct production of metal 
strip from powder), and standard pressing ‘and sintering 
techniques, PA 52. 


Pl. Post-Trial Brick at 21. 
Bradstreet, cols. 8-9. 
Bradstreet, col. G, Lines 1-4. 


PR 7, iL, Lines 55-60. 


Pl. Post-Triakbk Briet at 18-19, 


Known as the Kanigen process, in which the nickel 


of interiors of large tanks or other vessels 
plished by a chemical reduction iiethnoed, The 
is regenerated from \ 

discarded due to a 

Gutzeit's object was 

it to some use. 


35 U.S.C. $101 provides 


"Whoever invent: 
es FOG ood ha gees es aaa pe 
and usetul proce: 


Matter, or 


thereof, may ok 


For Une lather proposition, 
dudge Learncad Hand in Old | 
Columbia R. C. Hfg. Co., 

case cde ‘ided prior to the 125. 
the olf! rule by allowing patent 


a known process, composition | 


Rohm & Haas Co. ris Cl ae Be2d 
690 (4 Cir. 19 Sec also Ansu- yNpANy. Uniroval, 
Inc., 440 F.2d 872 (2 Cir. 1971); lication of Waldbaum 


A57 F.20a 997, 1002-3 (C.C_P., 


hares 


Dr. Nicholas: Jd. Crant nas ween a Ofessor of 

and matcrial science « che Mass os inetlicuce 
Technology since 1945, nd since 1968 has heen Director 
of its Center for Material Science and Enginecring.” He 
holds the degrees of B.S. in metallurgy from Carnegie 


i 
Technical Institute and of Sc.D. in metallurgy from M.1.T.; 


Prior to his teaching career he was a metallurgist for 
3ethlehem Steel Company and subsequently held executive 
positions in a research laboratory and an industrial 
company. Commencing i 647 he has been retained as 
consultant by some 24 leading industrial corpor: 

such as Corning Glass Works, Reynolds Metals Company, 
Kennecott Co M 


fonsanto 


i 


Corporation, Bocing Alrcra Company, Maytheon and others, 


and also for the Oak Ridge National Laboratory anc 
Aberdeen Proving Grounds e is also a memhe: 
14 government 1dVisc 7 OUDS rid advisory c 
concerned with technical mal rs tic holds 
States patents 

tio the field of 

270 publications 

book chapters, 

at Blevated Tere: 

professional s 

he has receivec 

of his qualific: 


To establish 
self-bonding, 
inter partes 
wore fabricat 
chose not 0 
examination of 
describe 
respect 


Kie-l, kk 


, dones & Laughlin Steel 


SOnUT Over a) 

conducted with due regard to parameters, the 

not take them into consideration in reaching 
to the volidity of the pacents 


4 


prior wolybdenuin wire 
not be relied upon as prior art, although 
bonding ma ial, because the self—bonding 
entirely duc to the unique characteristics 


which, in anv ovenk, wal wol a metal Dil a 


abili 


rc: is 


could 
sel ft- 
Was 
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plybdenum, 
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Either alone or with others he has authored s 89 pub- UNITED STATES DISTRICT couRT F 1 FL DD 


lications in scientific journals dealiy ES EASTERN DISTRICT OF NEW YO pet. HHICE 
: i sarees saling with the structure : . ORK cc) COURT ED. NY 


is ioe = semanas ni 8 is = at aa te 


“ of metallic and chemical compounds. lis qualifications arc : a 
more fully set forth in DX JA. EP 1 1976 
H i ae 
| ' $$ tat 
33 : : Tidy ATA a aren aaa bE 
JeL£ 1. F ers ¢ | EUTECTIC CORPORATION, NEW METALS ae r' es 
Defendant's Post-Trial Brief, p. 18. CC cm PAI ] i AF 
r J | CORPORATION, and METALLIZING he 
| COMPANY OF AMERICA, INC., : 
i ‘ : 
A | . 1 i 
a : ee : : ; ; | Plaintiffs, : CIVIL ACTION yt a 
mhe- Court has noted bulk rejects Metco’ s suqgqestian that ' 4 
former Metco employees, including Muhcsh S. Patel, see H v ; NO. 72 C 102 fi n 
DA DY, OU, who later entered the employ of plaintiff t 
: ; : ; : 5 eih t METCO, INC., 
Eutectic, brought with them knowledge of the patented f£lame ae 
spray materials in violation of their seereey agqrecinents Defendant. : 
with Metco and thus paved the way for the claimed infringe- ies: eons ele ea Ses as ae i 
ment. Also considered was Metco’s alback upon the credi— ; | . 
bility. of Dr. Grant Even though the court did not accord nol Be 
reat weight to Dr. Grant's views concerning the prior art , c.. 
3 2. gt sees : : a PANG, SC PETOr ares I rhis action having come on for trial before the Court, | 
( his expertise in the field of metallurgy was beyond ques- i 
tion ona tho Subslernce OF hiss testimony far more consi 6ien ’ Hon. Fdward R. tieaher presiding, and the issues of patent 
_* With Other evidence than that of Dr. Post. ' 


infringement and patent validity having been duly tried, and 


{ 
t an Opinion having becn duly rendered, 


It is Ordered and Adjudged that: 


i This Court has jurisdiction over plaintiffs and 
defendant, and@ the subject matter of the complaint. i 


Z; Defendant, Metco, Inc., is the owner of U. S&S. Letters i 


oe mag earn eg eee a in 


Patent No. 3, 322,515, issucd on May 30, 1967, in the names 


of F. J. Dittrich and A. P. Shephard; and of U. S. Letters 


Patent No. 3,436,248&, ssued Gn April 1, 1969. te the same 


patenteces. 


- 4. Claims 4 and 14 of said U. S. Letters Patent No. 


2,518, directed to a composition of a flame spray material, 


are valid but oot infringed by the flame spray compositions 


made or sold by Futectic Corporation and New Metals Corporation, 


which compositions are designated as Fxotec, Moquloy M-55, 


=) 
meeagenanacneninemnanreewr pa 


Xuperbond and Purotec. The foregoing compositions constitute 


i 
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H anew eee ee 
cused compositions in suit. The composition 


CUTECTI ‘ORPORATIO IEW METALS 
is made by Eutectic Corporation and sejeneiolw a) To es 


athe 


IZING 
Metallizing Company of America, Inc. 
» 
4 of said U.S. Letters Patent No. 3,436,244, Plaintiffs, 

Ze 
; : CIVIL ACTION 
of flame spraying the material disclosed 


| , ; io. 72 C 102 
1re valid but not infringed. fs 


declaratory judgment of non-infringe- 
patents is sustained, and the counter- 
rits. 


‘d to recover of defendant their 


Notice is 
in the above-capti 
Court of Appeals f 


entered 


september 


LO4 


cmamreae nTrer 
wWisiiiew 622 


iy 
; TERN DISTRICT 


UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


EUTECTIC CORPORATION, 
NEW METALS CORPORATION, and 
METALLIZING CO. OF AMERICA, INC., 
Plaintiffs, : No. 72 CIV. 102 
-against- 
METCO, INC., 
Defendant. 
a caeecawasasan enna aaa sansa neoenreannaee xX 


STIPULATION UNDER RULE 29(2) CONCERNING 
MISCELLANEOUS DISCOVERY INFORMATION 


a eee 


The parties stipulate and agree that Plaintiffs have 
submitted the following discovery information to defendant 
through informal channels: 

i. Plaintiff Eutectic's answer to Interrogatory 47 


should read "aluminum" in place of "cadmium" 


(per letter of 6/4/73). 


Copies of both letters from M. Patel to Eugene Kalil, 
identified in Plaintiffs' Answer to Interrogatory ak 
were sent to Harry Kapralos. The originals of these 
letters are in the files of Sandoe, Hopgood & Calimafde 


(per letter of 6/4/73) 


The seven-page document titled "Docket No. 222" is 
Eutectic's patent application on Xuper Bond Powder 


adverted to in Answer to Interrogatory 94. The 
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named inventors are Joseph Quaas and Mahesh Patel. The EASTERN DISTRICT OF NEW YORK 


application was drafted by Harry Kapralos, Esq., filed 


on May 11, 1972 and given serial number 252,179. No 
EUTECTIC CORPORATION, 
office actions have been received by Eutectic and no NEW METALS CORPORATION, and 


METALLIZING COMPANY OF AMERICA 
corresponding foreign application have been filed (per 4 . INC., 
Plaintiffs, ae 
letter of 11/1/73 and related telephone conversations). u : Civil Action No. 
Ve 
72 Civ. 102 (ERN) 
Metco's exothermic material was tested by plaintiff METCO, INC., 


Metallizing Company of America in July 1965 on a Defendant. 
limited basis to determine the bonding properties 


of the material. (per letter of 11/2/73) 


NOTICE OF INTER PARTES TESTING 
"Mogul 950" is not a code number that is used by 
Sandoe, Hopgood & Calimade 
Attorneys for Plaintiffs 
60 East 42nd Street 
New York, New York 10017 


Metallizing, nor does Metallizing have any record of 
using this number on any product in the past. ua oa 


the opinion of Mr. Cook that the use of this number in aa 
PLEASE TAKE NOTICE that on the 13th day of November 
any document was a typographical error. (per letter 


11/2/73) | 
- 
| 

| “ 


1973, defendant will conduct a series of tests and experiments 
’ 


the subject matter of which they plan to introduce into 


The first demonstrations of the Mogulo M-55 powder . ‘ 
guloy P evidence in the above-captioned case, at its main office and 


in Februa 1971. r letter of 11/2/73 Z 
were in February (per letter o /2/73) plant in Westbury, N. Y. 


Documents Bates numbered 50712-15 are the Cardex files You are invited to attend. 


relating to Metco products as described by Mr. Broderick a tae 
CERTIFICATE OF SERy i«. ~~ 


during his deposition. (Letter of 11/13/73) it heraby sicte under Penalty of Perjury thc: ¢ | ‘ 
. | . i 
Counsel tor fiw opposing pasty (parties)......... ; .%, 


Tree Cor. wu oe freg-ing Is today maiied to 


aii Cia’ Meet Arnold Sprung 


foes \we 
11/6 [73 NATHANIEL D. KRAMER 600 Third Avenue 


New York, N. Y. 10016 


— 


Dated: November 6, 1973 


a 
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INTERROGATORY 84. If the answer to Interrogatory 83 is 


anything other than an unqualified negative, identify each 
such flame spray powder manufactured and/or sola by plaintiff 
by its name, catalog number and any other identification used 


by plaintiff in connection therewith. 
ANSWER: Exotec 29904, Xuper Bond, and DuroTec 19910 INTERROGATORY 86. For each powder identified in the answer 

are exothermic composite powders manufactured and sold by és tak 

piaintiffs Eutectic Corporation and New Metals Corporation. o Interrogatory 84, 

Plaintiffs manufacture and sell other types of flame spray 

powders but regard these other powders as not being within 


the scope of this litigation. Accordingly, this interrogatory , 
: ANSWER: The Exotec 29904 powder was first offer 
ed for 


and subsequent interrogatories which refer to this inter- aaia ta Satu 1970 ; 

rogatory are objected to, insofar as they seek the identifi ! The Xu Hoi ‘ and was first sold in or about August 1970. 
cation and additional information concerning other flame 1972 ae c Sie er was first offered for sale in August 
powders manufactured and/or sold by plaintiffs Eutectic Cor- a was first sold in September 1972. All of these 
poration and New Metals Corporation. powders are still being sold by plaintiffs. 


set forth the dates that the same was 


first offered for sale and sold, and whether presently. sold. 


- A d ry fla spra wder 
INTERROGATORY 85. For each and every me spray Po INTERROGATORY 94. If the answer to Interrogatory 93 is in the 


j i fj i r atory 84: . : . : ; . 
identified in the answer to Interrog Y affirmative, identify such applications, and state the 


j i d tic. 
a) describe the physical form of the powder Paresc sere powder that the same discloses or claims. 


giving the composition of- the components; ANSWER: XuperBond, Ser. No. 
ANSWER: 


a) Exotec 29904. Nickel-aluminum composite powder, 
nickel core clad by aluminum powder. 4.5% aluminum 
and 95.5% nickel. Durotec 19910 includes 10% of the 
Exotec powder and 90% of a nickel-based alloy. 
XuperBond is essentially the same composition as the 
Exotec 29904 but includes an additive, the nature 
of which is considered to be a valuable trade secret 
by plaintiffs. 


INTERROGATORY 85 For each and every flame spray powder 
identified in the answer to Interrogatory 84: 

a) describe the physical form of the powder 
particles, giving the composition of the 
components; 

ANSWER: (a) XuperBond is 5% aluminum powder of -325 
mexh, 1.5% lead chromate powder of -325 mesh and a balance of 
nickel of mostly +325 mesh with minor components of between 
-325 to +200 mesh. Durotecigs a blend of 10% of the Exotec 


29904 powder and an alloy consisting of 10% chromium, 2.5% 
boron, 2.5% silicon 2.5% iron, and the balance nickel. 
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Po 


Claim 14 calls for the aluminum powder 

to be finely divided and to be located as a 
coating about the aluminum -- about the nickel. 
It calls for the particle to comprise a nucleus 
of nickel and a coating layer of finely “ivided 
aluminum particles bound to the nucleus with a 
binder. So claim 14 is more limited than claim 
four in positioning the aluminu.: powder about 
the nucleus nickel and it is also more limited 


in specifying that the composite is formed as an 


agglomerate using a binder. 


+ + 
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Dr. Grant. 

Q Dr. Grant, have you read exhibit 8, which are 
the qualifications of Nicholas J. Grant? 

A Yes, I have. 

Q Is it true and accurate in accordance with your 
best knowledge of the facts? 
A Yes. 

Q Will you describe briefly your responsibilities 
ut M.I.T. as Professor of the Department of Metallurgy and 
Material Science? 

A I was in the Department of Metallurgy and Material 
Science operate the laboratory for high temperature materials 
which is a rather broad activity invoiving many different 
forms of metallic and non-metallic and ceramic materials. 
As Director of the Center for Material Science and 


Engineering I am the chief administrative and technical 


officer of an activity which accounts for perhaps four and a 


half million dollars worth of research. 

My prime function is to administer the research funds 
and make sure that they are suitably and adequately distri- 
buted to accomp’ish the research program at hand. 

Q And does the research work include work in the 
powder metallurgy field? 


| A Yes, very frequently. 


di tie  ;, 


Grant-direct 

Q Now, I see according to exhibit 8 that you also 
perform consulting services. 

Will you describe some of your consulting ser- 
vices, particularly in the field of powder metallurgy? 
A Well, I have consulted extensively and continue to 
consult extensively. For example I have now consulted con- 
tinuously for the Corning Glass works for 27 years on a re- 
tainer basis. 

I have had frequent occasion to be concerned with the 
application of powders and for the utilization and examination 
of failures, judgment, of applications in a fairly broad 
range of powder materials including for example nickel alumin 
metallic compounds for the undercoating of molds and plungers 
which are used for hot glass pressing o,erations, for the 
coating and spraying of molds for glass manufacture. 

I have been involved in Corning in the development of 
programs for the production of bi-flame atomization of platin 
to produce platinum ees which are in turn then re-used 
with flame spray techniques for coating. 

I have also been involved at Corning in the preparation 
and the evaluation of a variety of ceramic and intermetallic 
material such as titanium carbide and a broad spectrum of 
other materials with the Vesta Stainless Steel Company of 


Sweden. 
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I have also done consulting with them for 27 consecutiv 
years. And as part of my duties there have been concerned wit 
powder utilization extensively for electrode materials. 

I have also been deeply involved in efforts with 
tungsten carbide and a variety of cutting and drilling materials. 

And with the Reynolds Metals Company I was instrumental 
in helping them to establish a powder production facility. 

And in fact had the final judgment as to whether that facility 
would be put on stream or not. 

This is the production of aluminum powders of what they 
call their particle sheet program which provides a poder for 
direct conversion into aluminum sheet. | 

I helped in the design and selection of the additional | 
apparatus that went into the production facility. | 

I have consulted extensively with a second Swedish | 
company called Efab, which developed a powder atomization | 
technique which was used -- powders were extensively used and 
were sold throughout the world, and that went into sintering 
applications, welding rod applications, and 80 On. 

And I currently hold the licensing rights on that 
powder production capability for North America and Japan. Tha 
licensing arrangement has been in turn relicensed to a Swedish 
company and to an American company. 


I am currently a consultant for the SKC Company. 
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This is a small research and development organization 
in Hawthorne, New Jersey where ther activities are exclusivel 
in the powder and metallurgy area. 

Broadly speaking they produce powders and manipulate 
and handle powders for just about any application that they 
are requested to study. 

I am a consultant to the Stellite Division of the 
Cabot Corporation in Kokomo, Indiana. 

Stellite is a major producer of harde facing powder 
alloys and a variety of cobalt base materials used for pro- 
tective coatings. 

I was consultant for many years with the Sintercast 
Corporation with whom -- with members of their top technical 


people, a series oi patents had issued, which dealt with powde 


r 


and specifically with composite powders which were utilized 
in their activities. 

Then of course my own M.I.T. research activities are 
extensively concerned with the preparation of a vast range of | 


powders in terms of size, shape and composition with many uses 


intended for them. 


Q Now, sir, I see, according to exhibit 8, that 
you have written articles and book chapters. 


aed 
Can you @ell us whether any of those articles or 


book chapters relate to the field of powder metalturgy? 
A 


Yes, they did. 


1 


2 


pDs/dl ° 


1/2 


4 


2 
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Q I see also you have 25 U.S. patents including 


foreign patents. 


Can you tell us whether those patents or 


any of those patents relate to the fielf of powder 
metallurgy? 
A Many cf them do. 

Q I see you have received a number of awards. 

Can you tell us whether any of these awards 
were made for work in the powder metalluray field? 

A Yes. I was selected as the fundamental lecturer 

of a metallurgy group, the MPIF trade organization in joint 
action with the American Institute of Mining and 
Metallurgical Engineers. 

I have also been given the lead lecture at 
the Canadian American Institute of -- I am sorry, Canadian 
Institute of Mining and Metallurgical Engineers. This was 
a lead paper in their total presentation on powdered 
materials. 


Now, sir, have you read the two patents in 


Q You have identified one related to the 
powder as 515, patent 515, and the other is 436248, which 


I shall refer to hereafter as the 248 patent which relates 
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to the method of applying powder. My question is have you 
read and do you understand those patents? 

A Yes. 

Q In your opinion, what is the field to which 
those patents relate? 

A These patents relate to composite materials composed 
of two metallic components for the production of powders 
which are intended for flame spring with the intent of 
developing exothermic reaction due to the formation of an 
intermetallic compound. 

Q In your opinion does that subject matter 
of these patents come within the scope of the field of 
powder metallurgy? 

A Yes, very much so. 
MR. CALIMAFOE: Your Honor, I would 

be very glad to have mr. Sprung conduct cross 

with respect of voir dire on Dr. Grant's 
qualifications. 
MR. SPRUNG: I will wait until he is 

done to conduct my cross examination in my 

own good time. 

Q As a professor at MIT and as a consultant 
in the field of metallurgy, in your opinion, what is the 


typical educational background of a person skilled in the 


Crant - direct 
field of powder metallurgy? 
A Typically it would be semeone today who ought to 
have and should have at least a bachelor's degree, 
preferably in metallurgy or perhaps in other scientific 
fields. Better yet and increasinaly so, it would be 
desirable to have either a master's or doctoral degree in 
order to be fully qualified to understand the complex 
reactions which take place, to understand the involvement 
of the heat processes, the various chemical reactions that 
can and do take place. Otherwise he is merely a technician. 
Q pr. Grant, wonld you describe the subject 

matter of patent 515 which relates to the powder as 

istinguished from method? 
LY The subject matter is that of providing a composite 
material, utilizing a composite material, composed of two 
elements which on reaction on heating will combine 


exothermically, that is to release heat through the 


formation of the intermecallic compound during the spraying 


process. 
2 What is the form of the material described 
in the patent? 
A It is either in powder form or in wire form. 
(¢} What is the composite material in the context 


of the patent? 
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A Well, perhaps since the definition seems adequate 
I would like to use the description in the 515 patent in 
column 2 starting line 57 where they define the composite 
as used herein -- it is intended to designate a structurally 
integral unit and does not include a mere mixture of 
components which may be physically separated without any 
destruction of the structure. Thus in the case of powder 
the term composite does not include a simple mixture of 
individual granules as the separate component but requires 
that each of the individual granules contain separate 
components that will react exothermically forming into 
metallic compounds. 

Purther they say, line 71, in connection 
with powlers, each grain may consist of an aggregate 
containing two components which will react exothermically 
forming the intermetallic compounds. 

But preferably the individual grains of the 
powler are in the form of a clad composite consisting of 
the nucleus of one of the components and at least one coating 
layer of the other component. 

I think this is a fair description of a 
composite material. 


(continued on the next page.) 


JA 219 (8% 


Grant-Pirect 
BY MR, CALIMAFDE: 

Q Does the patent relate to any powder which is 
not a composite? 

A No. It does not. 

Q Does the 515 patent identify any of the com 
ponent metals for the composite? 

A Yes, it -- table 1, which was referenced earlier, 
shows 140 vossible combinations, which is only the beginning 
of the possible combinations, because 4s I read table 1 
these simply involve the systems in which the intermetallics 
will form, and many of these systens will have two and three 
and four and five intermetallic compounds which are capable 
of reacting exothermically, 80 that the a might 
multiply to something of the order of 500 possible inter 
metallic components, and only intermetallic components -~ 
composites, rather. 

Q Is there any characteristic, Dr. Grant, which 
is common to the metal pairs identified in table 1 of the 
515 patent? 

A Yes, the expression intermetallic compound is used 
to identify the common features of all of these systems. 
Thies implies not just any random combinations of two 
elements, it calis specifically for a specific comb inat ion 


of two elements in sharply defined numbers ~~ that is 
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specifically it tells you the number of atoms of each of 
the components that must be united in order to establish 4n 
intermetallic component -- an intermetallic compound. 

Q Are all of the pairs in table 1 exothermically 
reactable pairs? 
A I presume they are. They -- in the proper combination 
as they form intermetallicphases they would give off heat 


during reaction. 


Q Now will those pairs in table l, without regard 


to form or proportions of the constitutents, produce an ex 
othermic reaction? 


A No. 


Q Perhaps you ought to explain, Dr. Grant, what 


ah? 
is an exothermadt reaction? 


A The word exothermal. neans to give off heat during 
the reaction in contrast to endothermic, which requires 
that heat shall be supplied to maintain a reaction. 

Q So that one can always identify an exothersas | 
reaction by the generation of heat, which one should be 
able to feel, to see, to measure. 

Anything which goes through a burning reaction, 

for example, is an exothermas reaction, so that che etriking 
and lighting and burning of a match is an exothermas- 


Aha 
reaction, The burning of acandle is an exotherne’ reaction 
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involving the combination of carbon and oxygen, for exemple, 
to give off heat. 

Now, exothermy may come about @rom many dif- 
ferent sources. An exothermat reaction can be generated 
by the combination of two elements such as those in table 1 
to form an intermetallic compound, in which case heat will 
be given off. It is also possible to take many of these 
elements and to oxidize them, combine them with oxygen, 
which is basically an oxidation or 4 burning process. This, 
too, will give off heat and frequently very large amounts 
of heat. 

Q What type of exothermat reaction is the patent 
concerned with? 
A The patent is exclusively concerned with an exoths aa 
reaction based on a proper composition of matter such that 
during the reaction the material will form an intermetallic 
compound and give off heat in the process. 

Q Then am I correct in understanding that the 
euntnandan reaction is between the two metal components? 

A Yes, sir, exclusively so. 

Q Now, will you compare the oxidation exothermal 
reaction involving aluninum with an intermetallic exotheratt 
reaction in terme of quantum of heat generated and any 


other characteristics thet are of interest to us here? 
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A If we take a typical case of nickel plus aluminum 
in the proper proportions, the atomic ratios we mentioned, 
if these are combined at an -~- at an elevated temperature 
a reacticn will take place in which heat will be given off. 
Typically the formation of a nickel-aluminum intermetallice- 
a nickel aluminide, might generate something of the order of 
35,000 calories. This would be our reference number, 35,000 
calories of heat for what in the scientific and engineering 
world is referred to as amol. A mol is a quantity of 
material. 

By comparison if we take the same quantity of 
material but now involve aluminum and oxygen, not nickel- 
aluminum but aluminum and oxygen, under theee circumstances 
also an exothermat reaction will pe generated which will 
be much more violent, which will generate vastly larger 
quantities of heat. In fact, for this same quantity 
which we referred to as a mol the quantity of heat will 
be of the order of magnitude of 400,000 calories. 

In other words, the two numbers we're comparing here 
for the same quantity of material is 35,000 calories 
in the case of nickel combining with aluminum in the 
proper proportions, compared to aluminum combining with 
oxygen at 400,000 calories, in the proper proportions. 


So it’s almost a ten to one additional generation -~ or 
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rather ten to one greater generation of heat from the 
literature, according to the reading, by the formation of 
oxidation reaction of aluminum than the intermetallic forma- 
nickel and aluminum to form an intermetallic compound which 
tion of the aluminide. 
would be the nickel aluminide. 
Sorry if I am going to fast for you. 
Q Does the p..tent disclose an example for 
THE COURT: Not for me. I don't know 
a process which utilizes the oxidation generation of heat? 
about the reporter. 
A No, sir, to the contrary the patent excludes any 
Do I understand that basically, Doctor, 
possibility of any reaction due to oxidation. It looks at 
wnat you are saying is that when you apply heat 
the oxidation process as being detrimental to their 
to this compound you get heat plus? 
particular action. And in fact, this is spelled out some~ 
THR WITNESS: Yes, sir. 
where. Column 6 -- this is in patent 515 -- column 6 iines, 
THE COURT: Is that what it is? 


oh, about -- if we start reading at six, line six: 


THE WITNESS: You get additional heat ne 
"In combining in the exothermat reaction forming 
generated. You must -~ 
the intermetallic compound, the components generate heat 
THE COURT: A self-generated increment 
in situ in the actual material which is to form at least 
of heat? 
part of the coating. This is to be distinguished from 
THE WITNESS: Yes. You must reach & 
flame spray processes and materials in which heat is 
certain tempere-.ure befpbre the reaction will 
generated by a4 reaction such as 4n oxidation reaction, in 
begin. At that point, you will generate additional 
which the foreign and non-metallic element is introduced, 
plus heat. 
and in which undesirable components may be preduced.” 
Q And perahps you ought to complete your answer 
So by that statement they specifically state wat 
by explaining what it is that generates the plus heat iu 
they do not want any oxidation effect, and in fact, in three 
the context  f the patent? 
or four other places within the patent they specifically 
A Oh, in the context the -- in the context of the patent 
refer to the fact that they protect the element aluminum 
the heat is generated exclusively, according to the 
or titanium against ary oxidation reaction, judging this 


*” 
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again to be detrimental and undesirable. 

Q Are you familiar with the heat generating 
reaction which takes place in the accused powder? 
A Yes, I am. 

Q What is the heat generating reactic,. .i 1t takes 
place in the accused powder? 
A In the accused powder, which is the 95% nickel, 5% 
aluminal alloy, the composition is outside of the composition, 
range in which the intermetallic form. 


On the other hand, because of the position of 


the fine aluminum powder or tue outside of the nickel nucleus 


the aluminum powder is exposed to the oxidizing flame of { 


the o« -acetylene torch, and in this case the oxygen in the 
flame seacen with the aluminum to generate heat due to 

the exothermal action of oxidation of this vastly larger 
quantity of heat that we referred to earlier. This heat 

is exclusive” that of the oxidation of aluminum, since 
there is absolutely no evidence that there is any inter- 
metallic formed in the accused powder. 

Q Now, considering a nickel-aluminum composite, 
Doctor, is there a critical proportion of the nickel to 
aluminum to produce the intermetallic exothermax reaction? 

Yes, absolutely. 


Q And what is that propoertion? 


hes 
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A. Well, if vou look at a Phasediagram, one can select 
the specific conmositions quite exactly. 

MR. CALIMAFDE: May I mark Plaintiff's 

Exhibit 66, your Honor? 

TIT COURT: Certainly. 

THE CLETK: Constitution of binary alloys 

marked for identification as Plaintiff's Exhibit 66. 

(So marked.) 

Q I will hand you, Poctor, Plaintiff's Exhibit 
6€ for identification, which at page 119 of that exhibit 
there is a diagram. %s that the nickel phasing diagram 
to which you have just referred? 

A This is the nickel-aluninum phastag diagran. 

Q Now, we have also prepared an enlarged version 
of that diagram for the Court's convenience, so that the 
witness can refer to parts of the diagram while he is 
testifying. 

A | May I -- may I got to the -- 
THT COURT: Of course, and should you 

wish to use the pointer, we have one vomewhere. 

Q I suggest you start bv explaining in language 
we all understand, or at least us: lay people here, what 
that diagram is intended to represent? 


A wn one is concerned with the structures and 
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ultimately the properties and behavicr patterns of combina- 
tions of elements, one — these reactions by means 
of what we refer to as 4 phasiag aj agran, which is what this 
is. And that. represents 4 temperature plot vertically 
and a composi..on plot horizontally. 

In this case the two components of interest are 
nickel -- I'm sOrry,r nickel: . this side, and aluminux on 
this site, and so the first feature is the melting point 
of the pure aluminum and the melting point of the pure 
nickel. Then as you add nickel to the aluminum you move 
in that direction to see which Phases and compounds form, or 
if you have nickel and you add aluminum gradually you can 
move in either direction. 

Now, these then represent the melting temperatures 
of all of the possible combinations, and the vertical 
intermediate sections represent the compounds or the 601414 
solutions which form as & result of these combinations. 

Now, the combinations we're interested in are 
based on a composition scale here. tre accuéed powder is 
a 95 nickel, 5 — powder. And the -- this being 

an equilibrium phaeing. tiagran tells you = that com- 
position is not not within the intermetallic fiedd, it does 
not form a compound, It forms only a solution. This is 


no different than adding « little pit of salt to waters 
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You don't know from looking at it that it is that 
way. You can add up to 5% of aluminum to the nickel and 


there are no other phases formed. You still see onl 


the single phase, which is that of a slightly alieéa nickel 


solid solution. 

When you exceed 5 weight percent of aluminum, you 
get into a two-phase field, and gradually as you move 
across this interval, you are increasing the amount of an 
intermetallic nickel aluminum phase, which has the formula 
Ni3Al1 means nothing more than that it requires three 
atoms of nickel and one atc of aluminum to have this 
particular compound with its particular properties, melting 
point and so on. 


(Continued on the next page.) 
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If you go further you will reach a -- a second broeé 
515 patent. 
field with a very high melting point, which is a different 
THE COURT: Well, may I ask this, though: 
metal compound, and that intermetallic compound is the 
I think I understand what you are so diligently 
compound Ni Al, meaning that it takes one atom of nickel . 
trying to make clear to me: Aluminum however 
and one atom of aluminum to form this particular intermetall 
in some amount is requisite, is it not, to the 
compound. Each of these intermetallic compounds is known, 
effect to be achieved? Regardless of whether one 
if you react the nickel and aluminum in these proportions 
. thinks of it in terms of aluminide formation or 
indicated by this diagram, you will form exothermically 
intermetallic formation, some amount, some 
those particular compounds. 
propertion of aluminum would be essential, or 
Now, the point is this: The accused 95-5 alloy is 
perhaps if you put it in the form of a question, 
completely outside of that field, and therefore there is 
would some amount of aluminum be essential to 
no basis for beliving that an intermetallic compound can 
the accomplishment of the desired end result. 
form and no evidence that an important amount of the nickel- 
THE WITNESS: Up to 5% the aluminum is 
aluminum intermetallic compound does form. 
desired to be utilized as an oxidation reaction. 
Now, the compositior within the 515 patent. The lowest 
In other words, the heat that would be 
composition indicated anywhere is 10% of aluminum. That is 
generated, the combination between the aluminum 
the lowest indicated in the entire patent. And you see 
and the oxygen, heat is formed by the formation 
that would place you well into this two-phase field, 
of the oxide, which is excluded snecifically 
approaching the position where you would get the maximum 
in the 515 patent. 
heat evolution, which would he approximately here at the 


If you get beyond the 5% and preferably 


85 nickel 15 aluminum, which in fact is one of the preferred 
to the 15% level, then the aluminum is desired to 

compositions which is in fact described in claim -- I'm 

generate heat as an intermetallic compound, which 
sorry; in example number 335 

is what the patent addresses itself to. So this 

Q Of the 515 patent? 
distinction is established. 
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THE COURT: But what I'm trying to get at 
is why have even 5%, why have even that if the 
introduction of oxygen could accomplish this end 
result of heat generation? 

THE WITNESS: In the -- the presence of the 
aluminum in the nickel in quantities up to 5% 
is a means of generating that pulse of heat at 
the time that you're spraying which permits you 
to raise the temperature of the sprayed material 
to the point where it would stick and bond. 

THE COURT: Well, I will have to say that 
this is pretty heavy -~ 

THE WITNESS: Yes, it is. 

THE COURT: -- digestive material for me, 
even after lunch, but I thought I understood 
you to aay it would be possible to generate 
extremely high calories with oxygen alone. 

Now, we oe talking there I see in terms 
of oxygen plus aluminum. 

THE WITNESS: Yes, sir, exclusively. 

THE COURT: Now, oxygen plus nickel alone, 
that is to say, would not accomplish this desired 


resait. 


THE WITNESS: Not nearly as effectively. 
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But even that is not to be discounted because 
these numbers which I gave earlier, namely the 
combination of aluminum plus oxygen to give the 
oxide Al 203, the heat formation of that one 
is of the area of minus 400,000 calories per 
mol of aluminum oxide. I haven't balanced the 
reaction. The combination of nickel plus aluminum 
to give the intermetallic nickel aluminide represents 
a heat reaction which is of the order of minus 
35,000 calories, roughly one-tenth. 

But in fact if only nickel were there, 
nickel can also react with oxygen to give nickel 
oxide, which bas a heat effect of the order of 
magnitude of 55,909 calories, somewhat closer to 
this. But this is an oxidatj.on reaction, which 
could be beneficial, yes, :ir, and in fact is in 
some of the prior art. The two that we have, of course |-- 

THE COURT: I under tand. But would it be 
accurate, correct to say that the aluminum -- 
the presence of the aluminum in some percentage is 
critical to the accompiishment of this bond -- 

THE WITNESS: To get this -- 

THE COURT: <-- bonding -- 


THE WITNESS: To get this temperature 
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pulse which is effective in improving the bond. 
THE COURT: All right. 

Q Let me ask this question, Doctor: Is the use 
of aluminum with oxygen in a prior art prior to the date 
of this patent in suit? 

A Yes, it's disclosed before 1960 in prior art. 
MR. SPRUNG: Are we examining a witness 

or engaging in arguments now, contentions? 

Q Is the patent concerned, does the patent disclo 
as part of the heat generating process the aluminum with 
oxygen reaction? 

A No, it denies this as -- as an important or a desirabl 
factor. It suggests avoiding it as -- to the extent 
possible. 

Q Is it your testimony, Doctor, that there are 
two separate and distinct’ heat generating phenomena that 
occur? 

A Yes, two decidedly different ones, and they occur 
obviously in two different compositional areas. 

Q One of which is the oxidation thermal reaction? 
A Yes, sir, one is the oxidation thermal reaction due 
to the presence of aluminum, which can occur with one, two, 


three, four percent aluminum, and the other is a composite 


material produced with aluminum as the nucleus coated with 
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nickel, in which you get a nickel aluminum intermetallic 
forming reaction, which generates heat. 
In other words, the second of these reactions -- 
Q As a shortened label then we can refer to one 


heat generating process as the intermetallic generating 


process? 
A Yes, sir. 
Q And that's the Ni plus Al, nickel plus aluminum 
A Yes, sir. 
Q And then the other heat generating process 
is the aluminum oxygen heat nauk oveeient 
A Yes, sir, separate and totally different. 
Q And is it your contention that the aluminum 


oxygen heat generating process was known in the prior art? 
A Yes, sir. 

Q And it was that process which you say is 
disclaimed in the patent in suit? 


A Yes, sir. 


x k *t 


Q Dr. Grant, have you had personal experience wi 
the use of the nickel phase diagram in Plaintiff's Exhibit 66 
A Yes, I have, yes. 

Q Do you know whether this phase diagram is used 
by people skilled in the powder metallurgical field? 

A Yes, sir, that's a very accurate phase diagram which 
has been checked out and tested by many people. It is fully 
accepted within the metallurgical profession, which woulé 
include the powder metallurgist and anyone else who has eves 
worked with it. 

I've had occasion to work with the nickel-aluminws 
phase diagram in many projects, and can vouch that it is qui 
accurate. 

Q According to this diagram and according to your 
personal experience, in a composite containing 5 percent 
aluminum and 95 percent nickel, what ie the heat-generating 
mechanism? 


A In an oxydizing atmosphere the only heat-generating 


9 Grant - direct 


mechanism is an oxidation reaction. 


a a 
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Your Honor, perhaps where 


I lost track of the 
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question and where you were perhars seeking an answer to it, 
I was trying to establish through this witness whether he can 
say as a general truism, as a result of personal experience 
and this diagram -- st* the personal experience, as 4 
result of this nickel phase diagram, P. X. 66, whether when 
you have a containing 5 percent aluminum or less, 
what is the nature of the heat-generating reaction in such 
powder, without regard to & personal examination or a personal 
test with respect to the accused powder, as a result of this 
phase diagram can he say what the nature of the heat reaction 
wil] be? 
THE COURT: Can you say? 
THE WITNESS: Yes, yes I can. I think I 

states earlier in that composition, 95-5, since 

there is no chance, since the phase diagram 

positively prohibits the formation of an incer- 

metallic compound, therefore there can be no heat 

generated from the formation of the intermetallic 

compound. The or ly other heat that can form and 

does form, since the atmosphere in a flame spray 

operation is an oxidizing one, would be the oxi- 


dation of the aluminum. 


ket 


Q In the patent in suit, Dr. Grant, is there any 


example of a composite containing nickel and aluminum in which 
the aluminum exists *. the proportion of 5 percent or less? 

A No sir, nowhere in the patent is there any reference 1:0 
anything less than 10 percent aluminum. 

Q And what percentage of aluminum is necessary 
according to the phzse diagram in order to obtain an inter- 
metallic type reaction? 

A At least 10 percent, and preferably 15 or more percent 
if you want to get a significant haat output, due to the forma 


tion of an intermetallic xothermic reaction. 


* 
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MR. SPRUNG: Your Honor, I object. In the 
first place, arguments made hy counsel during pro~ 
secution of patent applications are not admissions 
against interest. A doctrine known as File Wrapper 
Estoppel will occur if a claim is amended. But 
there are decisions -~ I think we can cite them for 
you, and we'll be giad to bring them up -- which 
show that mere arguments of counsel during prose- 
cution do not create File Wrapper Estoppel and are 


not admissions. 


MR. CALIMAFDE: I'm not arguing File Wrapper 
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Estoppel. 

MR. SPRUNG: Well, they are just not ~~ 
in other words, he wants to -- I think the file 
history speaks for itself, and to put a witness on 
the stand and pick an isolated statement out of 
context, put it in the record, and then start 
asking a witness quest‘ons along another vein, Or 
which mic :t seem related to that, does not create 
a fair record. 

MR. CALIMAFDE: Your Honor, in Mr. Sprung‘s 
opening he said that they will prove copying of the 
patented powder, and whether it's intermetallic or 
whether it's oxidation makes little difference. We 
have now examined the witness insofar as what he 
understands to be the heat-generating mechanism. 
Concluding this part of the examination, I would 
like to read, as * say, just a few sentences, which 
Mr. Sprung wrote when he was trying to obtain this 
patent from the examiner. 

And when the examiner told him "All of this 
is obvious and unpatentable,” he said to the examiner 
very specifically certain things in regard to the 
heat-generating mechanism. It's a logical place 


for the Court to hear what the statement was. I’m 
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not offering it to estop him or as a file wrapper 
estoppel, I'm offering it as suggested by Justice 
Clark in the Graham-Deer, for the Court to under- 
stand what the applicant believed his invention to 


be when he was pressing arguments on the examiner. 


* KE 


Q Have you read the patents and article contain 


in this beok, Exhibit 7? 


A Yee of. 


Q Do you understand the patents and the article 


A ves, sir. 
Q po any of the patents Aaisclose the processes 


- which ave described in the patent 515 in suit? 


A Yes, sir. 


Q What are the prior patents that describe the 


process of forming the composite? 


A The patent by Mackiw et al, 2853403. 

Q What is the process disclosed in the Mackiw 
patent? 
R It describes one of the processes described in the 


$15 patent ,namely, the deposition of nickel onto a nucleus, 
in this case this nucleus is aluminum, to form a composite 
material by the decomposition from an pnemonical solution. 

Q And are thore sny prior patents that disclose 
the process or precesse« of che patent in suit? 


A Hensel et al, 2,270,242, which describes tungsten 
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and molybdenum powders which are coated with platinum, 
palladium and augmented with other elementz. 

Q What is the process disclosed in the Hensel 
patent, Dr. Grant? 

A This is a plating operation, protective coating of 
rhodium, platinum or palladium, may bo applied ry «ny one 
of several methods such as electroplating, mets. spraying, 
condensing of evaporated metai on the particle surfaces, 
chemical decomposition, and therefore it lists the s@#<« 
processes as are listed in the 515 patent. 

Q Is the process of formins a composite affected 
by whether the metal components are exothermic or oc @xOo- 
thermic? 

A No. A composite is an intimate mixture of an 0*/.\ 
conglomeration of two components, one of which may or muy 
be a metal; the other one probably is a metal. in other 
words, you can have two metallic components, & metallic and 
a non-metaliic component, as well, or a metallic and inter- 
metallic component. 

Q So the basis of forming the process is distinc 
from the nature of the metal that forme it. 
A Yes. That would still be the composites by the natu 
of the definition. 


Q Do any of the prior patsnts oF articles ‘”. 


| 
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Exhibit 7 disclose non-exothermic composites used in flame 
spraying? 
A Yes. Bleakley does that. Bleakley describes a wire 
product of lead and copper, which is a composite material 
and is not exothermically reactive. 

Montgomery describes a product of nickel plus magnes- 
ium oxide and additions of a number of elements which inclu 
nickel, cobalt, alunimum, iron and alloys, which are not sis 
do net form an exothermic intermetallic compound, which is 
ied by sintering of the product and recrushing. 

Q You have used the word,sintering, once before. 
Perhaps for the Court's benefit and mine you what to 
explain what is meant by sintering. 


(continued on following page) 
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A Well, sintering is a high temperature exposure of 
powdered material, porous material], at a temperature sufficiently 
high that the mass becomes slightly plastic, although you can 
sinter essentially to even produce a small amount of liquid 
faze if necessary. 

What this does is tend to bond the particular component 
in the system, either the same or different, together, so 
that they now stick together and are not readily separable, 
so that this is a fritded or bonded, weakly bonded mass of 
material. 

Q That is what is meant by the word sintering? 
A Yes. You can sinter to any degree, but sintering be- 
gins at the point where the mass begins to stick together. 

Q And I believe you testified that Montgomery 
discloses the process of the making of composite? 
A Yes, in this case nickel plus magnesium oxide with 
additions of other metallic elements. 

Q And does Montgomery disclose the use of the 
composite? 


[A Yes. This is the flame spraying process. 


disclose such material? 


{ 

| Q Any other patent in this book of prior art that 
. 

\ 


Shuey DER 
A demads 0200 discloses a composite for flame spraying 


25 {which is not an exothermicaliy reacting compound. This is 


| 
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tungsten carbide coated with nickel, or tungsten carbide 
coated with nickel and nickel phosphide. 

Q Would you indicate, Dr. Grant, whether the powde 

ShwAyOER 
disclosed in the Shwader patent was used as a flame spraying 
powder? 
A Yes, it was used as a flame spraying powder. 

Q Do any of the prior patents contained in this 
book, P. X. 7, disclose composites for two metal cor. onents 
which are capable of reacting exothermically with each other 
to form an intermetallic compound? 

A Yes sir. 

Q What are those patents? 

Herz has one of those. 

This is a reaction between powdered nickel and aluminua 
with emall additions of zirconium. 

The nickel and aluminum are in the proper prportions 
to form the intermetallic nickel aluminide compound. 

And this produce is heated and permitted to react. And 
specifically the highly exothermic reaction is pointed owt in 
the patent. 

Q Does the patent disclose the proportion of 
aluminum to nickel? 

A Yes sir. In column 1 the statement is made that the 


usefulness of the alloy -- I am sorry ~- the intermetallic 
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compound consists of about 68.5 nickel, 31.5 aluminum. 
Q From where are you reading, doctor? 
Column. 1. 
Q Line what? 
Line 62, 63. 
Q That line discloses the intermetallic compound 
What is that? Nickel aluminide? 


A That is the exact composition of the nickel aluminide 


| composition. 


Q According to this faze diagram, P.X. 66, where 
would a composition of this proportion lie? 
A Right at the maximum point where it says NIAL. 

Q Am I pointing to it (indicating) ? 
A Yes sir. That is roughly the middle of the intermetall 
compound NIAL. 

MR. CALIMAFDE: And the record should 
show that I am showing a compositacn about 68 


percent -- 


+ # # 


Grant-direct 


Q pr. Grant, before you leave this patent of Herz, 
can you tell us whether the Herz patent discloses the making 
of a composite of nickel and aluminum? 

A Yes it does. 

Q Does the patent disclose how such a composite 
is made? 

A Yes it does. 

Q Will you explain that please? 

A Column 2 starting at perhaps at about line 18, in 
practice the powder particles -- these are the powder particle 
of aluminum nickel and zirconium for the shaped body are ad- 
vantageously first produced out of a mixture of nickel powder 
and aluminum powder and zirconium hydrite powcer which mixture 
is heated at an elevated temperature in which the exothermic 
reaction starts, which further raises th temperature of the 
mixture to the temperature at which the ingredients of the 


mixture are formed into a porous homogeneous conglomerate 


| 
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containing nickel, aluminum, zirconium, in proportions corres~ 
ponding to the ingredients of the mixture. 

The so-called porous conglomerate is reduced to a powde 
by crushing and milling to a fine particle size such as minus 
325 mesh. The resulting fine nickel aluminide plus zirconium 
powder is then formed into the desired shapes. 

Q Now, will you direct your attention to line 64 
in column 2 of that patent beginning with "before treating to 
the temperature of the exothermic reaction"? 

A Well, before treating to the exothermic reaction it is 
good practice to compact the powder mixture of nickel, alumin 
and zirconium into solid slugs of a size convenient for charg~- 
ing. the crucible enclosure. 

In practice gvod results are obtained by compacting 
the powder mixture of nickel, aluminum and zirconium hydrite 
particles into slugs about 2 inches in diameter and 2 inches 
high for a density of about 3 grams per cCC.. 

Q Now, there, Dr. Grant, is he disclosing a proces 
for making a composite of the nickel and aluminum? 

A Yes, he is. 

Q He calls for compacting. Can you explain for 

our benefit what is meant by a compacting of this powder? 


Can that be interpreted literally? 


la Compacting in this case would demand that a very intima 
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contact be obtained between the powders which are put together 


namely, the nickel, aluminum and zirconium. 


, (Continued on next page.) 
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9 At this point in the process the powders are 
not alloyed? 
A No, sir. When they are compacted they are present in 
an intimately compacted form in contact with each other. 
They are not alloyed, no, gir. 

ce) Then would you explain to us what he does with 
that compacted powder? 
A The compacted powder is then heated to a temperature 
such as to ignite the powders to start the reaction to form 
the single aluminide product. 

Q Is that an exothermic reaction? 
A Yes, sit. In column 3 at about line 33 it says, 
Depending on the amount of the metal powder charge a longer 
or shorter time ig required to bring the powder mixture 
charge of the crucible to the reaction temperature between 
800 degrees centigrade and 1200 degrees centigrade, The 
exothermic reaction raises the temperature of the heated 
powder mixture to a higher temperature such as 1656 degrees 
centigrade. 

Q And in this patent I see that Herz uses the 
expression intermetallic compounds? 
A Yes, sir. 

Q Is it being used there in the same sense that 


you have been using the expression intermetal’ = compounds 
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deseribing the nickel alwnainide in the text cf PX66? 
A) Bractly. 
Q Is that an expression that is known to people 
skilled in the art, the expression intermetallic compound? 
A Yes, sir. 


Q are there any other patents that disclose the 


composites having two metal components which are exothermically 


reacted to form intermetallic compounds? 


Geral 
A Yes, sir. The Guesite patent, couple4 with the 


GuTz b1T 
article which Gutadte is an author, the article entitled, 


Structure of Chemically Deposited Nickel, which Ce ts 
an author, which was published in 1957 as part of that same 
system, and here we discuss the system nickel phosphorus 
which on heating leads to the formation exothermically of 
nickel phosphide NI3P, wich 1. ee as described in 
the article with the generatior bee laxge amount of heat. 

Q Are there any other patents? 

No, sir. 

Q All right, su that so far you have discussed 
those patents which disclose composites <2 non-exothermic 
metals, and you have then discussed those patents which 
disclose deposits of two metal components which do react 
exothermically te produce intemmetallic compound:. : 

Now can you tell us whether any ef the prior 


petents disclose composites having sluminum as a component 
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for eeacting exothermically with the oxygen during flame 
spraying? 

Is that question clear, Dr. Grant? 

Yes, sir. 

(@) I want specifically to go to that heat 
generating mechanism between aluminum and oxygen. 

Are there any patents which disclose that? 
A One such patent is Bradstreet which discusses oxides 
which are mixed with aluminum, nickel. cobalt, silicon, 
chromium metals, and some of their compounds, and in which 
the aluminum is reacted with oxygen to give an increment of 
temperature during flame spraying which enhances the bonding 
of the product to the substrata. 

Another one would be the Haglund patent which 
discusses « combination of molybdenum disilicide with 
aluminum and perhaps other oxides in a binder phase in which 
aluminum reacts exothermically with oxygen to increase the 


temperature of the system for the benefit of bonding. 


(continued next prye, 
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.@) No either or both of those patents disclose 
the use of aluminum for the purpose of increasing the 
temperature of the particle that is flame sprayed? 

A Yes, sir. They both do. 

Q No any of the prior natents in PX 7 disclose 
a composite specifically of nickel and aluminum? 

A Yes. Aqain, the earlier mentioned patent of Herz 
specifically discusses the cesses of nickel -- inter- 
metallic compounds of nickel and aluminum, 

Grala also discusses compesites of nickel and 
aluminun. 

And Mackiw also discusses composites of nickel and 
aluminum in compositions which would give the aluminide. 

9 Does the Mackiw patent disclose a use for the 
composite particle? 

A Yes. It discloses broad qeneral use of his composite 
material in the entire powder metallurgy industry. 

0) In your opinion, does fleme spraying come 
within the scope of powder metallurgy? 


A Yes, sir. 


Q Dees Mackiw disclose any size for the composite 


particle? 
A Yes, It discloses a size range of from one to two 


hundred microns. 
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Q Do you know whether that size is suitable for 
use in flame spraying? 
A Yes, sir. 

0 What is the typical size for flame spraying? 
A For flame spraying it could be minus 325 mesh which 
is less than 44 microns. Fe* other applications it would be 
in the range perhaps of minus 140 mesh and on -- I am sorry 
minus 140 microns -- and on 10 microns -- and this would be 
encompassed within a range of the powder size that Mackiw 
was making. 

Q Does Mackiw disclose anything with regard to 
the portion of the metals forming the composite? 
A He discloses the need for producing materials based 
on atomic ratios, therefore ratios which would lead to the 
formation of intermetallic compounds. 

re) May I direct your attention to Column 3 of 
the Mackiw patent beginning at line 6 reading, “The desired 
ratio"? 
A I am sorry. bid you say Column -- 

19] Column 3 of the Mackiw patent. 

What line, please? 

re) Line 6. It is the new paragraph , “The 
desired ratio --" 


A ' Whe desired ratio of the respective metals in the 


| 
| 
| 
| 
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desired composite metal can be obtained very easily. 

Q Now, what is he talking about there, Doctor? 
A Werl, besically that he could produce by his 
technique compositions that would vary literally over any 


extended rangr that he would desire to produce, And this 


would include intermetali.c compounds. But “ did rot have 


to include the intermetallic compounds, The flexibility of 
his process was such that he could obtai1 almost any 
oe. 

6 Is there anything in the disclosure of the 
Mackiw patent that would discourage a powder metallurgist 
from considering the Mackiw composite for use 4n flame 
spraying? 

A No, to the contrary, tt should be very attractive. 
Q Can you tell us why? Can you explain or 
expound on tnat answer? 
A The process that was utilized by Mackiw permitted 
one to select a low melting point metal. If we take the 
case of aluminum and nickel it permitted one to take the 
aluminum and use it as the nucleus and build onto this 
nucleus a nickel layer of any desired thickness such that 
the aluminum would be protected from oxidation, so that if 


one wanted to utilize an intermetallic compound formation 


one would have the protection of the aluminum against oxygen 


from the flame. 

A second advantage would be that these particles 
would tend to be quite uniform in size and shape ané there=- 
fore would be ideally suited for spraying operations since 


a size range or a shape change its unfesirable in spraying 


operations. 


(continued next page) 
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So ° Is there anything in the Herz patent that wou Q Now, Doctor, my question included the 
@iscourege s skilled engineer from applying the idea of limitation of a product for flame spray. 
using nickel aluminum powder in flame spraying? Does the Herz disclose this composite for 
A No, sir. : flame spraying? 

Q Dr. Grant, do any of the prior art patents, . A No, sir. 
and including the article in answering the question, in Q So we are limited to Gutzeit? Am I correct? 
other words, the patent and the artizle contained ir, wr Right. 
book, PX7, disclose a composite for flame spraying of two Q Now, would you compare the Gutzeit powder with 
metal components which exothermically react to produce a the powder of the patent disclosed in patent 515? 
metallic compound? A Outside of the fact that one is based on the formation 
A : I am sorry. Would you repeat that? of the intermetallic compound NiAl or NI3Al, the Gutzeit 


Q Certainly. Do any of the patents or the patent, plus the article, in every way described the 


article in PX7 disclose a composite for flame spraying \oF ’ procedure for doing exactly the same thing with NI,P such ‘ 


tow metal ccamponents which exothermically react to produce . that a coherent coating which adheres well is produced in 

an intermetallic compound? : a flame spray operation. 

A Yes, sir. Q Now, if one desired a nickel aluminide instead 
Q What are those patents? of a nickel phosphide as disclosed in Gutzeit, what would 

A Gutzeit suggests for flame spraying a composite be required? 

composed of nickel and phosphorus which on reaction exo~ A Simple availability and substitution of an NI,P type 

thermically toxms an intermetallic compound. forming intermetallic composite material. 
ers describes a nickel end aluminum composite which 

forme an intermetallic compound through an exothermic reaction. : (continued next page) 
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wet 2 Q And is that composite disclosed in any of the 
os ° components which exothermically react, and #°> forth, and you 
3 | prior art patents in P.X. 7? GsteesT O.726T : 
GuTzeil mentioned Gutedse. Now, Gutsite discloses nickel and phosphorqus. 
4A Yes, it's discloseé in the Gutntee patent and article. 
Is phosphorour 4 metal? 
5 Q No, the substitution of the nickel-aluminum , 
GuTe £17 A No. 
4 composite for the nickel-phosphorous material in Guestte? : 
2 Now, what was the basis of your answer? 
7A Yes, that's in the 515 patent. 
A Well, I missed the expression of "two metals" and was 
8 Q No, my question is is there any prior art which 
concentrating on the expression "intermetallic for the forma- 
9 || discloses a nickel-aluminum composite which in your opinion 
tion of". For the formation of an intermetallic you do not 
19 | can be substituted for the nickel-phosphorous composite of 
need two metals. You can have a metal and a non-metal, or & 
11 || Gutzite? 
Hac iw metal and a semi-metal, the point being that if the two 
12 | A That would be the -- the Maskiew NiAl composite 
elements involved have the proper characteristics they will 
material. 
Mac Bie react to form an intermetallic compound. 
Q Now, is there anything in the canoe Hehe to 
_. ....The second component. of this syst.a could b. a metallic 
discourage the substitution of nickel-aluminum oases for ay 
{ guch as aluminum, 4 non-metallic such as silicon or phosphoroug, 
the nickel-phosphorous composite disclose in Gutzite? 
| or tellurium, or sulfur, and that wouldn't make any difference 
A No sir. 
So that my response was reaily on the formation of the inter- 


* * +. | metallic and I simply missed the aspect of two metals to do 


thie, so -- which happens to be the case with nickel and 
aluminum, nickel and titanium, nickel and tantalum. 
But I was covering the more general case in which the 
| intermetallic is formed with whether @ metal or a non-aetal. 
Dr. Grant, before the recess I put to you the se 
Q Is tellurium indicated by the symbol Pe, is that 
question whether any of the prior patents disclosed a composit 


for flame spraying, and then I used the expression of two meta 
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Q Is tellurium a metal? 
then the coating could be described as self-bonding. 
A It's a semi-metal. It has some ~~ it has some aspects 
Q Does the patent in suit -- 
of metallic structures and some which are not. 
THE COURT: Did you say wetting or wedding? 
Q How do you compare teliurium in those terms with 
THE WITNESS: No, w-e-t-t, although the 
phosphorous, for example? 
other choice is not a bad one. 
A Tellurium is more metallic than phosphorous, for exampl¢@. 
Q Does the patent in suit 515 disclose the bonding 
Q And boron is another material I'd like to ask 
characteristics of the sprayed coating? 
you about. Is boron 4 met2i? 
A Excuse me? 
A No, boron is not a metal. Silicon is also not a metal. 
Q Does the patent 515 disclose bonding charecter- 
Q Do you know, Dr. Grant, whether silicon is men- 
istics for the sprayed coating? 
tioned in the Table 1? 
A Yes sir. 


Q And how is that characterized by the patent in 


| 
A Yes sir. | 


Q Do you know whether tellurium is mentioned in 


suit, the bonding characteristic? 
fable 1 in the patent in suit? 
A I'm sorry? 

A Yes sir. 


Q What is the nature of the boning as disclosed 
Q Well, is it yous testimony that Table 1 includes 


patent in suit between the coating and the base metal? 
pairs one of which is not a metal? 


There is -- there is alloying, which can take place 
A Yes sir. 


during the flame spraying action, which would give alloying, 
Q In flame sprays what is required for the coating 


| and therefore self-bonding. 
to adhere to the base metal? 


Q And what according to the patent produces the 
A Por a coating to adhere it has to be alloyed to the 


alloying? 
i base metals; in other wordt, there must be a -~ in the langueg@, 


A In this case it requires a sufficiently nigh temperat 
| a wetting action, the one must be capable of wetting the other 


so that the material will be either highly plastic or Liquid, 
face, which then leads to alloying or bonding, in which case 


| and so that a diffusion action can occur and one element can 


1 


2 


3 


| 
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diffuse into the other to establish an alloy bond. 

Q Prior to November 1960, which is the filing date 
of the first filed application, were conditions known which 
‘aused the alloying of the sprayed coating and the base metal? 
A Yes sir. 

c Do any of the prior patents disclose those 
conditic’ 4? 

BR Yes sir. 

Q What are they? 

A The Bradstreet patent discloses a reaction in which the 
presence © he aluminum increases the temperature of the 
particles in the flame by an oxidation reaction, which leads 
to a good bond which is both mechanical and chemical, and for 
example, example 3 discusses good adhesion. 

Q Are you referring to the Bradstreet patent, Lc. 
Grant? 

A Yes sir. 

FOR ko hl patent discloses a coherent coat which 
adheres and in fact describes a salt spray test in which the 
sample lasted for 300 hours, which obviously would have to 


indicate that that was 4 very excellent bond, and certainly 


1 not a machanical bond. 


(Continued on next page.) 
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Q May I return you for a moment to the Bradstreet 
Patent, and particularly column six. | 
"“E COURT: Which one is that? 
MR. CALIMAFDE: Bradstreet, your Honor. 
Q Column six, beginning with about line sevex: 
"One of the advantages o: the coating.” Do you see 
that, Dr. Grant? 
A Yes, sir. 
“One of the advantages of the coatings of the present 
ke investion is that they are considerably more efficient in 


9 the utilization of the heat of the flame than other types of 
F flame spraying systems. Since the particles are in discrete 


| 

| 

| 
form, they need only be surface-heated to the extent of hav- | 
ing the particles bond together by sinter action, rather than 
utilizing a considerable amount of the heat of the flame in 
melting a solid rod of the material and spraying it as 2 
molten mass onto the surface to be covered. 

"In opezating the process of the present invention, 

the particles should reach the surface to be coated at their 
highest temperatur>." 


Q And what is the significance of that? 


A The significance here ©. that by raising the tempera~ 


| 
| 
| 
| 
| 
| 
| 


ture of the system to the point where it is liquid, for 


example, it guarantees that the opportunities for bonding are 


re oe 
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improved that much. 


Starting at line 25, colum six, “One of the other 
outstanding advantages of the process of the present inven- 
tion resides in the fact that the articles to be coated need 
not be heated prior to the application of the coating." 

9 Are there any other patents which in your 


opinion disclose the conditions for producing alloy in 


between the coating and the base metal? 


10 A . The Montgomery Patent. For that, if we look at 
column five, lines 12 to the end of that paragraph, it states 
“The coating is accompanied without undue heating of the 
target, the metal part-being.coated. The temperature attaine 
by the target is controlled by the distance from the gun to 
the target. Just enough neat is used to alloy a given coat~ 
ing to a given metal base." 

Q And now will you direct your attention to col 
two of the same patent, the Montgomery Patent. At lii.s 63, 
column two, beginning with, "The greater the degree of wet- 
ting.’ 
A “The greater the degree of wetting or agglomeration 
there is, the greater is the usefulness of the combination, 
provided the combination will also alloy with the metal to 


be coated, and is sufficiently refractory to give -- refracto 


for a given surface." 
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Q Is the something there referring to the com- 
binzticn between the alloy and the base metal? : 
A Yes, sir. 

Q Now, Dr. Grant, assuming that pr.or to Novembeg, 
1960, it was desired to wake a self-bonding powder for flame 
spraying, did the literature mee to one skilled in the 
art how to make such a powder? 
A Yes, it did. 

Q Will you explain your answer, please? 
A The literature specifically states that during the 
flame-spraying operation there must be a temperature incre- 
ment which will raise the temperature of the powders to the 


point where they are tacky or sticky or molten, so that on 


bonding or alloying will be accomplished and a self-bonded 


reaching the substrate, if the substrate is adequantely clean} 
| 


structure results. This heat increment can come about either, 
from a rise in temperature of the powders due to the forma- 
tion of an inter-metallic exothermic compound reaction, or 
from the generation of heat by an oxidation reaction such as 
has bee cescribed in the patents we have just discussed." 

Q And now assuming again, Dr. Grant, that prior 
to November, 1960, a person skilled in the art was seeking a 
nickel-aluminide sprayed coating, does the literature explain 


how to make a powder that could be be used in flame-spraying? 


Grant - direct 


Yes, sir. 


3 | Q Would you tell us? 


al A Yes, sir. Yes, the maskiw-composite powder would be 
5 an excellent example of this. And that, coupled with the 


exothermic reactions described in the Herz Patent, and also 


6 

in the Gralea Patent would clearly indicate the exothermic 

8 generating reaction to go along with that powder. 

9 Q Now, is there any relationship between the 

10 | physical closen2ss of the two components in a composite whether 

1 they be metal, or metal and non-metal? Is there eny relatio 
ship between the physical closeness of those components and 


_ 
mR 


the inter-metallic exothermic reaction? 


14 A Yes, sir, there would have to be. One could assume 


two discrete sets of individual particles, and if they, in 


15 

16 spraying, did not contact each other, there would be no 

7 exothermic inter-metallic reaction formed. 

18 This obviously implies that the particles must be in 

19 close cuntact with each other so that at the right tempera- 

20 ture they will begin to react exothermically, inter-metallic- 

21 ally to increase and generate this heat. So that closeness 

” of contact, the intimacy of contact is a critical part of | 

3 the -- of the heat-generating exothermic reaction in the case 
of the inter-metallic phase. 


Q Did knowledge of that relationship exist in the 


| 
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prior art? 
A Yes, sir. 

Q By the prior art, I am referring to the art in 
our PX-7? 

A Yes, sir. 

Q In which patent, Dr. Grant? 

A Montgomery again, column two, lines -- starting with 
line 62. 

He says, "The usefulness also varies with the tempera 
tures to which the coating is subjected and used. The greate 
the degree of wetting or agglomeratiun," which means the 
closeness of these, “the greater the usefulness of the com- 
bination." 

And I think, again, column one, line 63: “The mixture 
of nickel and magnesia can be pressed into compacts or bri- 
quettes and sintered to agglomerate and sinter-bond the com- 
ponents by a wetting reaction." 

And again, this indicates to me ~~ That is, the press 


ing and agglomeration, indicates the need for close, intimate 


contact in order for those reactions to take place. 


Q Is there any relationship between the powder 
being in composite form and sel f-bonding? 
Yes, sir. 


Q What is that relationship? 
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A If the composite is truly a composite in terms of 
having the two components directly in contact with each 
other, one enhances the possibility for getting the -ter- 


metallic reaction, and therefore the heat-generation. 


Q And is it the heat-generation that's required 


for sel f-bonding? 


A Yes, sir. The exothermic reaction is necessary. 


(continued on next page.) 
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Q Was that knowledge known to prior art? 
Yes, sir. 


Q Now, have you examined the accused powder 


identified as Exotec? 


A 


Yes, I have. 


Q Is that powder a composite, a8 that word is 


defined in the patent? 


A 


No, sir. 
Q On what do you base your answer? 
Well, I obtained -- 

THE COURT: When you say as defined in the 
patent, may I assume we are talking about 515? 

MR, CALIMAFDE: Yes, sir. Thank you, 
your Honor. 

THE WITNESS: I obtained samples of the 
powder, and had them -- and examined them in a 
scanning electron microscope, which permits a very, 
very high magnification of the particles, so that 
they can be examined without polishing. Subsequently 
then, we sectioned these particles and examined 
them in cross section so that we could see not only 
the surface, but so that we coul4 see through the 


entire cross section as to what the nature of the 


distribution of the nickel nucleus and the fine 
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aluminum particles were, relative to that rickel 


nucleus. 


x KF 


161 
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Q 


12 Q I will hand you the Exhibits 14, 14A and B. 
13 I have already asked whether you could identify them and you 
14 have identified them? 


15 A Yes, sir. 


16 Q And now will you describe for the Court, taking 


7 them seriatum, please -~- 
18 A The X14 shows two different magnifications, namely 


19 the magnification of 200 in the upper view and the thousandth 


20 || magnifications in the lower view. 


21 Q Is that what the X means, it means times? 
22 A 200 times, yes, sir. 
23 THE COURT: In other words, 14 is really 


24 two views? 


THE WITNESS: Yes, the upper one is marked 
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200 x and the lower one is a 1,000 X. 


THE COURT: I see. 

THE WITNESS: And it shows the nature and 
distribntion of the fine aluminum particles around 
the nickel matrix, nickel nucleus. The only 
problem is that you are only seeing predominantly 
the aluminum in this case, and you can see that 
there are large pieces of aluminum projecting on 
the outside, and therefore exceedingly poorly 
incorporated or bonded to the p:’ “cular particles. 
14A is the Metco 450 alloy — 


Q Dr. Grant, before you leave this first one -- 


Yes, sir? 
Q (Continuing)-- PX 14, you -= will you explain 
what is shown in this photograph? I see things that look 
like, oh, little nuts, perhaps, little miniature walnuts. 

A Well, the -- the granular particles, which are about 
70 microns in diameter, have @ nickel nucleus internally, and 
what we are seeing then, is some of the aluminum particles 
imbedded in a cement around that nickel nucleus, 80 that you 
are seeing very little of the nickel nucleus, and you 4re 
seeing predominantly aluminum particles with -- some of 
them, some of the aluminum particles sticking well out of 


the system, in other words, not at all well incorporated into 
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the coating. 

Q How do you distinguish between the aluminum 
and nickel? 

A By the way they react or behave in the electron beam 
in the scanning electron microscope. 

Since the aluminum has an oxide on it, it responds by 
fluorescing in a very characteristic way, compared to 4 more 
metallic nickel. So it’s very easy to tell the two apart. 

Q Is the aluminum what is light-colored and what 
seems to be ball-shaped; or is that the nickel? 

A No, there is aluminum on the ball-shaped area, too, 
but you see large particles of aluminum which are the lighter 
colored ones, more prominently. 
MR. KALIL: Can you see it in your photograph 
or in your Xerox of the photograph? 
THE COURT: Well, it isn't too bad. I suppose 

I can say from the description, I presume that what 

I am seeing -- 

THE WITNESS: Would you like this? 

THE COURT: All right. 

(Continuing) --that these -- 

MR. CALIMAFDE: Why don't you put your pencil 
on what is supposed to be aluminum and what is 


supposed to be nickel? 
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(The witness continued to indicate.) 
3 THE WITNESS: These are the 70 micron 
particles with some aluminum particles around 


the outside. 


6 These, the very large ones, are a large 
7 portion of the aluminum, and you see them here, 
8 too, and you see how they are sticking out into 
9 space, literally (indicating). 

10 Now, the Metco £50, which is the 14A, 

nN is not extremely different. It is indeed a 


fairly similar looking product to the Utetco 


alloy. 
What is different is what you see in 


14B, which is the Metco 404, namely, the 80 
nickel 20 aluminum alloy. 

That is the product which is so well 
described in the Patent 515, in which you can 
see the darker internal portion which is the 
aluminum ats distinct continuous coating of 
nickel around each of the aluminum particles. 


So in this respect the two products 


2 
23 do not look at all alike, namely, the m-20 


24 | composition, which is the intermetallic forming 
| 


composite, and the 95/5, which I have said is 
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not the intermetallic-forming product. 

MR. CALIMAFDE: Your Honor, in order 
that there be no risunderstanding in regard to 
plaintiff's contentions, it is the plaintiff's 
contention that the Metco 404 is the patented 


powder, but that the Metco 450 is not. 


x k # 


Q 
determine 
A Yes, 


Dr. Grant, have you performed any tests 


I have. 
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to 


~~ 


the reaction of the aluminum in the accused powder? 
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Q Can you identify these? 
A Yes, sir. These were calorimetric tests. And 


calorimetric in this case refers to the entity calorie 
which is a unit of heat, and therefore a calorimetric 
test is a measurement of the heat which is either libera 
or used in the course of a heating operation associated 
with any reactions which might take place as a result of 
that heating oper. tion, 

What we did was to take small amounts of 
the Metco 8020 alloy, which is the Metco 404, and subjected 
this to heating in the calorimeter, and measured the 
nature of the temperature change in air én order to 
establish what these temperature effects might be. 

And we have on these charts curves. The 
curves are of two different sensitivities in terms of scale. 
And we need only look at my chart, which is the red one, 


the one completely shown -- 


Q What exhibit number is that, Doctor? 
A That is 65. 
Q It should be on the yellow sticker. 


Yes, 65, right. 


Now, to demonstrate that this apparatus 


aN“ 
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accurate and it does know what it is doing, if you loo 
at tne lowest scale there where the curve dips for the 
first time, and that i the point at which the endothermic 
reaction occurs, namely, that is a melting reaction, tht 
is exactly the temperature at which pure aluminum melts, 
namely, 660 degrees Centigrade. © oe 
oes 
So this instrument has detected very 
accurately the initiation of melting of the aluminum, and 
the size of the dip is therefore a measure of the amount 
of heat which is consumed -- heat had to be added -- in 
order to melt the aluminun. 
When the aluminum became molten there was 
a rapid temperature rise, which reaches maximum point 
near 800 degrees Centigrade, and then, having reached 
the: peak, the curve dips, but stays at a high level 
compared with initial condition, namely about 15 degrees 


above the original position. 


(Continued on the next page.) 
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Now, I won't say any more for the moment about 
that curve. 

But let's turn our attention instead 
to PX 64, which is for the Eutectic 95/5 sites, 
also run in air, same amount of material under 
the same circumstances, and now we have again 
a red and green curve with two different scales. 

And again, at 660 degrees cuiedacese, we 
notice that there is evidence of the melting of 
aluminum -- now remember in this case, the aluminum 
ie on the outside of the nickel, rather than on the 
inside, as it was in the previous case -~ and in 
this case, the aluminum is outside, and you will 
note that after melting, the peak in tempexature is 
reached very, very much more rapidly. It is reached 
not at 800 degrees centigrate, as in the previous 
case, but at 700 degrees. 

Furthermore, after reaching this peak, there 
is a decay in temperature, which brings the tempera- 
ture back down to the previous level. In other words, 
the heat pulse curved very sharply and then faded 


out completely, so that the curve returns to its old 


position in distinction of the high level which is 


maintained in the METCO 404 material, 
KF X 
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THE WITNESS: Yes, red is five, green is 


two in Exhibit 65. 


And red is 10 and areen ia 2 in Exhibit 64. 


Those scales are there. 


. Now, these temperature pulses, if I may 
we add, then relate themselves back to Exhibits 14 -- 
10 Exhibit 14 goes with Exhibit 64. Right? 


" And Exhibit 65 goes with Exhibit 14-B. 
These are the powders which are involved 
in both of these cases. 
Do you have that? 


THE COURT: Yes. 
fast? 


THE WITNESS: Am I going too 


7 THE COURT: I have it. 

18 THE WITNESS: Now, if we look at Exhibit 65 
19 and compare it to 64, and that is characteristic 
20 of slower reaction involving a smaller amount 

2) of heat. 

22 MR. CALIMAPDE: May I be permitted to aid, 
23 your Honor? 

24 TH J WITNESS: In other words, it requires 


a long er period of time in terms of the temperatw 


J& 186° 178 
Grant-direct 
to reach a peak. Having reached a peak, the peak 
doesn't decay completely but, in other words, the 
temperature generating action continues because 
it maintains the temperature that powder mass 
15 degrees above the base line. 
BY MR. CALIMAFDE: 

Q The base line being this (indicating) ? 
The original base line. 

Now, that is characteristic of the nickel 
alumineéd intermetallic exothermic reaction. 

That is ascertained by having analyzed the 
material subsequently to ascertain if the aluminum content 
was within the range of the intermetallic material and 
x-ray ahtbaction patterns which identified these unmistak- 
ably and showed the nickel itl D deieiebalin tas lines. 

The identification was made. And this was indeed 
the nickel siueioden intermetallic reaction. } 

It comes from this material. And one can 
easily interpret that when one reaches the melting tempera~ 
ture of the aluminum, the aluminum begins to melt and begins 
to absorb the nickel which surrounds it and protects it from 
the atmosphere. 


This is a relatively slow reaction because the 


heat factor is relatively small. 


ABSA NNN ASS A OLEAN A ” 
airs RY RRM a 8. Soe ARMOR tc sa tanec aa aR 
. (accesses: 
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pos/tal e mF 

5/3 | And that then represents th~ reaction of course, 

3 having reached a peak which is the most rapid reaction wher 

41 de first occurs because it involved the largest amount of 

5 surface, the reaction however continues because there is a 

6 | continuing solution of the nickel into the aluminum, and that 

7 | 4s why the peak remains high. : 

° what is like a fingerprint of a man in the sense it 

9 || characterizes the nature of that particular reaction, that 


10 || 48 an exothermic intermetallic forming reaction. 


" THE COURT: Now, let me ask, while I am 

12 still warm on the subject, is there any difference 
13 between the proportions in regard to the two 

14 numbered product, that is to say, by proportions -- 
15 THE WITWESS: This one contains twenty 


percent aluminum. 
7 THE COURT: ‘Twenty percent. Which is which 


THE COURT: 20 percent? 


THE WITWESS: 20 percent aluminum. Ané it is 


completely enclosed by nickel. 
It is completely enclosed and therefore 


now? 
19 THE WITNESS: 148. 
| 
| protected from the air, atmosphere. 
| 


“Rh kK 
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THE WITNESS: The 450 and Eutectic 200 
appear to be reasonably similar in structure. They 
are of the same composition, namely, 95/5. 

They would both be in the same curve as is 


shown on PX 64. 
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THE COURT: Now, when we were examining 
pictures a little while ago, just to make sure 
I have these related to one another -- 
that's what I was getting concerned about -- here, 
now is that correct? 

MR. CALIMAFDE: Yes, sir, 14-B and that 
is Metco 404 powder. 

THE COURT: All right. So now -- I see. 

MR. CALIMAFDE: That's correct. 

THE COURT: Now, with respect to these 
charts, however, that's where I was getting a 
little mixed up I fear. 

THE WITNESS: Now, Exhibit 15 goes with 
404. 


THE COURT: All right. I've got that. 
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CALIMAFDE: And that's 14-B. 


THE COURT: Right. But Exhibit 64 -- 
THE WITNESS: Exhibit 64 goes with -- 
THE COURT: Eutectic's product, 14, 


all right. 


THE WITNESS: 14. 


MR. SPRUNG: And I believe the witness 


testified that the same chart would apply for 
Metco 450. 


THE WITNESS: Yes, sir. 


THE COURT: I see, all right. And that's 


aluminum on the outside? 
THE WITNESS: That's ‘ustow on the 
outside in a binder. 
16 MR. CALIMAFDE: And I might mention, to 
keep the record unconfused, Mr. Sprung indicated 


that 404 had nickel on the outside and 450 had 


nickel on the inside. That is half the statement. 
_ The second half is that the proportion of 
aluminum to nickel is completely different 
in the two. 
In the 404 the proportion of aluminun - 


is 20. per cent to nickel 80 per cent, whereas in 


the Metco 450, the proportion of aluminum is 
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five per cent to nickel 95 per cent. 


MR. SPRUNG: That's correct, your Honor. 


THE WITNESS: Anyway, I have described 
then Exhibit 65 as being characteristic of 

Cc 
the intermetallic exothermai forming reaction | 


and said that that is its trademark that is hy 


i 


characteristic of that particular structural | 
reaction, where the aluminum is on the init. 
melts, starts to dissolve nickel, and goes about 
this relatively -- relatively slow rate of heat 
increase and then falls off from a peak at 800 
degrees and then remains at a high upper level 

for a -- for an extended period of time. 

In fact, in this chart out here to a 
thousand fifty degrees centigrade, it continues 
on out through that wide temperaturm interval. 

By contrast, the 95-5 alloy with the 
aluminum on the outside reaches a peak temperature 
very abruptly, very, very quickly -- within 
40 degrees smack -- so that the peak is reached 
at 700 degrees rather than 800 degrees. 

The reaction decays equally rapidly by the fact 
that the curve is quite symetrical, and falls 


back to the original level of what the material 


AIC 


10 


18 
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had been, namely. no sustaining reaction to 
maintain or generate heat after unat initial 
impulse. 

That too is characteristic of the 
behavior of this material and is its finger- 
print. 

Analysis of these powders after reacting 
in air, the 95-5 alloy, indicates that the 
oxide content of that material has increased from 
.3 per cent to 4 1/2 per cent, clearly indicat- 
ing a tremendous amount of oxidation which has 
taken place during this particular test. 

BY MR. CALIMAFDE: 
Q This being 14 -- 


A Tnis being exhibit 64. 


FE 


MR. SPRUNG: No, he said he analyzed 
for oxide content. 
Did he analyze the 450 or the Exotec 


for oxide content? 


Grant-Nirect 
THF. WITNESS: Yes. 
MR, SPRUNG: And do you havwthe results 
and how the tests were conducted? Do you have 
a report on it? 
WITNESS: Yes. 
SPRUNG: Will you make that available? 
CALIMAFDE: Sure. 
SPRUNG: May we have a copy of it? 
CALIMAFDE: Yes, sir. 
* Fr x 
Q I think you probably have completed your answer 
to my question, which was to explain the test, what you 
were seeking to analyze and what the charts indicated. 
A Now the charts, plus the nature of the structure of 
the powder, plus the analyses are therefore combined into a 
conclusion that in the case of the 404, namely the 80-20 
composition in which the aluminum is the nucleus and is 
surrounded by nickel, represents, as the patent 515 indicates, 
an exothermai compound intermetallic-forming reaction; that 
by the same token the 95-5 alloy represents an oxidation 
reaction in which the heat is derived exclusively from the 
oxidation reaction by the nature of the very rapid short 


pulse which is commensurate with the heat effect, which 


| I have observed earlier on the blackboard. 
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In other words, the -- the higher the heat of -- the 


this is one of the laws of nature. And it's for this 


higher the heat evolved the more rapid the reaction, And 
| 


reason that we say that the heat generated in the 95-5 alloy 


is due to oxidation of the aluminum, 


+ F¥ 


Q Dr. Grant, I will hand you three sets of photo-~ 


graphs which have been marked for identification as Plaintiff’ 


| 
| 
| 
| 
9 | Exhibits 63, 64A and 63B and ask whether you can identify 


them? 


| 

} 

| 

1 A Yes. These were scanning electron microscope 
12 | views taken in my laboratory under my supervision, They 


represent cross-sectional views of the 95-5 alloy. 


14 THE COURT: Now, when you say 95-5, 

15 Doctor, which photograph would that be according 
16 to the identification number? 

17 THE WITNESS: This would be the 29 ~~ 

18 THE COURT: No, I mean 63, 63A or 63B. 

19 THR WITNESS: Oh, they are all -- all 

20 separate views of the same -~ 

21 THE COURT: I gee. 

22 | THR WITNESS: <-- of different particles of 
23 | exactly the same material, from the same package. 
24 These views were taken in an effort to 


get a high-magnification view with some precision 
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of the distribution of the sluminws particles 
with respect to the nickel nucleus, and what 
they show is an agglomera-e of loosely 
dispersed, randomly dispersed aluminur, particles 


around the nickel nucleus in such a way that it’s 


clear that the aluminum particles are not in | 
} 


contact with the nickel nucleus, are held in the | 
binnees well « arated in most instances and 
often clustered ‘ out of contact with the | 
nickel nucleus. | 
Q I think, Dr. Grant, it would be helpful to the 
Court if you could explain, for example, 63A, which in the 
photograph mart.ed 1,990-%, was the cluster of what looked Like 
miniature lights representing -- 
MR. SPRUNG: May I interrupt? 
I don't think we have established in the 
record whether these -- you said this is of the 
95-5 material. 
THE WITNTSS: Yes, sir. 
“MR, SPKUNG: Is this the Metco material 
or the Eutectic material? 
THE WITNESS: This is the Futectic material. 


MR, SPRUNG: ‘What? 


> WITNESS: ‘This is the Futectic material. 
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“at. SPRUNG: You're sure of that? 

() Is this tne Metco 450 cr is it the Xotec? 
A r4is is the Exotec 29904. And we did view the others. 
They are, as was noted in yesterday's views, identical. That 
is there is no way in mixture of these pictures there would 
be absolutely no way of differentiating Metco or the =xotec 
material. 

MR. SPRUNG: Well, I am just questioning 


this because when the exhibits were presented 


Metco material. 
MR. CALIMAFDE: Well, I said that and 
apparently I was in error. I thought those 


pictures were of the Metco 450. 


to us it was represented that these were the 
| 


MR, SPRUNG: Can you {dentify the lot of 
material in the can which these were taken from? 
HF WITNESS: Yes, 7 can. I don't have 
it right here, but ic’s in the record, yes, sir. 


There will be no problem about joing. 


Q Yes, now I believe there is an cpen question, 
pr. Grant. Would you explain to the Court what appears to 
be clusters of miniature lights represent? 


The heavy dark. mass at the center is the nickel 
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nucleus. That's the dull grav nickel particle. That is 
the neucleus. 


“Ip COURT: Are you sneaking now of 


THE WITNESS: eee. sir. Now the -- the 
view shows the aluminum rarticles, »ut very 
poorly, around -- that is ina scanning elec- 
tron microscone view directly, shows the 
aluminum particles Ivit doesn't really identify 
them vith extreme accuracy. 

What we do, however, in tiis technique, 
is to vombard this structure at this thousand 
magnification view with electrons so that there 
is an instrument pick-up of the flouresence 
whica occurs when the aluminum is activated 
by the -- by the hy the electron bombhaxdment. 
and what that does then, is to give you these 
clusters that you see as white clouds in the 
vicinity of the nucleus ut separated from it. 

TEP coURT: That's on this other photograp%? 

TIT WETIRSS: Yes, Sir. So these louds you 
gee are the aluminum-rich areas and show the 
aluminum distribution around the particles, 


indicating that the -- that the aluminum is not -- 


Grant, that the aluminum is spaced from the nickel nucleus? 
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does not cover the nickel particle completely, 


that there are large gaps where there is no 


ie se 


aluminum at all and many, many other areas 


eg, 
Store, 
*o4P oRintanee 


where the aluminum is heavily clustered and 


separated from the nickel nucleus. 


9 Is it apparent from those photographs, Dre 


A Yes, sir. 


Q What's the significance of the aluminum being 


on the outside of the nickel nucleus? 

A By being on the outside on exposure to the hot flame 
of a flame spraying operation it means that the aluminum 
will reach temperature sooner, obviously, than the nickel 
nucleus, and since the aluminum has a low melting point of 


660 degrees centigrade it means that the aluminum will 


begin to melt when it reaches 660 degrees, and in melting 
will begin burning in the oxidizing atmosphere, because 
that's the only thing it can do; and in burning wilt, of 
course, generate an sunbiauea xidation reaction. 
MR. CALIMAFDE: Would you mark thir 
Plaintiff's Exhibit 15, please? 

THE CLERK: One booklet marked for 


identification as Plaintiff's Fxhibit 15. 


(So marked.) 
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2 Q I will show you, Pr. Grant, Plaintiff's 
Exhibit 15 marked for identification, photographs, two 


photographs, which appear in the appendix 1 which is part 


of the report, and ask you whether you can identify the 


photographs? 


A Yes, these are normal metal graphically prepared 
samples showing the cross-section of the nickel nucleus and 
the distribution of the fine aluminum particles so that 


these are in fact almost duplicates of exhibit 63, 63A and B, 


but made by the more conventional technique of grinding, 
polishing the specimens again to look for the nature of 
the distribution of the fine aluminum particles relative 


to the nickel nucleus. And the conformation in these 


metal graphically prepared samples with ordinary light 


microscopy corroborates complete the picture, presented 
by Exhibits 63, 63A and 63B. It shows that -- in a series 
of pictures that, again, the aluminum is an agglomeration 
-- is agglomerated around the nickel nucleus in a random 


fashion with only a very, very rare nickel particle which -- 


20 

* I'm sorry, a very, very rare aluminum particle which 

a appears to be perhaps in contact with the nickel nucleus, 
a and therefore essentially all of the -- virtually all of 
“ the aluminum particles are separated physically from the 


nickel nucleus, and in many instances, clustered in 


18 


19 


20 


23 


24 


25 
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agglomerates away from the nickel nucleus, but in all 


cases separated largely from each other and largely -- and 
almost exclusively from the nickel nucleus. 
Q May I ask you, DPr- Grant, to show the Court 


again at least those two figures to which you were 


referring, pointing out the nickel portion and the aluminum 


portion, and the separation? 
A Again, the large gray mass is the nickel nucleus. 


The lighter-appearing material is the fine dispersion of 


aluminum particles, andas one looks, one sees that all of 


the aluminum particles are separated physically from 


the nucleus and separated fom each other, being held in 


the binder phase. 
There are large regions where there is no aluminum 


whatsoever in -- anywhere near the nickel nucleus. So 


there is physical separation, random distribution and no 


intimate contact. 
THE COURT: Now, these follow page -~ 


MR. CALIMAFDE: That's in the appendix 


1 to Exhibit 15, your Honor. 


THE COURT: Oh, it's appendix 1 following 


page 2. Okay. 
BY MR. CALIMAFDE: 


the accused powder a composite? 


| 
| 
| 
Q Is the form of 
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No, sir, I don't view it as a composite in the light 
3 of the definition that this must be an inseparable agglomer- 


. ation of the nickel and the aluminum particles. 


, Q Would you describe the accused powder as 


6 one in which the nickel is coated or clad with the aluminum? 
Y A No, the -- the definitions of coating and cladding 

8 to me have nee implied something of a continuous nature. 
9 I see in the accused material instead, an agglomerate 


10 with randomly dispersed fine aluminum particles which “"y 


Vv in no way bonded directly to the nickel nucleus, and 


| 
12 therefore in no way coat. or clad the material. 
13 Q Will you now ‘efer to example 31 in the 


Tn column 13, Dr. Grant -- 


patent in suit, number 515. 


15 A Yes, sir. 


Q -- Column 13 of the 515 patent. 


Yes, sir. 


18 Q And if you will pause for just a moment, yes, 


19 example 31 is at the bottom of the column 13. Do you see it 


20 A Yes, sir. 


21 Q Now, will -ompare the form and proportion 


22 of the powder described in example 31 with the form and 


23 | proportion of the accused patent. 


24 | A The -- in example 31 the form is such that the 


25 | description stated that °All of the nickel-core particles 
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were clad with a gray film which consisted of aluminum 
particles bonded to each other and to the core material 
by the phenolic binder." 

Our photograph s submitted here as these exhibits 
do not indicate that the aluminum particles are bonded 
to each other or that they are bonded to the nickel, and 
instead they are dispersed in a random fashion out of cont \ 
with each other, and out of contact with the nickel nucleus. 

Furthermore, the accused powder is a 95 nickel, five 
aluminum composition. Fxample 31 calls for a powder which 
{s 15% aluminum and 85% nickel, which in terms of the 
phasing diagram would take it out of the solid solution 
area of the 95-5 and place it into the very middle of 
the intermetallic phase at the 8515 level. 
Q Dr. Grant, would you now tie up for us 
as best you can, @ comparison of the patent powder of 
the composite type with the -- and compare that with 
the accused powder, both in form, proportion and the nature 
of the heat-generating mechanism? 
MR. CALIMAFDE: Do you have a -- 
THE COURT: Do you want one with a wider 


brush to it for thatpurpose? 


THE WITNESS: I think it would help. 


THE COURT: Why not try this and see if it 
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THE WITNESS: Thank you. 


If we consider the 494 versus the 29904 -- 


Now, that's a new number. 

MR. CALIMAFDE: The 29904 is the accused 
powder, your Honor. That's the Fxotec. 

THE WITNESS: Ni 95-5 aluminum. And 
the 494 is 89 nickel, 20 aluminum. 

Now the exhibits indicate that the 404 is 
composed of an aluminum matrixwith a clad 
coating of nickel which is rather perfectly 
continuous and fully matches the description 
of a coating or a cladding. 

The accused material is a similar 
sized particle approximately the nickel nucleus 
with random distribution of fine aluminum particles 
held in a binder, not in contact -- the aluminum 
particles are not in contact with each other, 
they are not in contact with the nickel, so 
in effect -- 

THE COURT: May I interrupt you just 
a moment, because I do have «@ misunderstanding 
here. 


I thought you referreé to the 404 as the 


24 


ee 
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accused Exotec. 
MR. CALIMAFDE: I'm sorry, no, the 29904 
is the accused Exotec. 
THE WITNESS: You're calling it the 
patented powder. 
Q And to be consistent I think you should show 
which is the aluminum? 
A Yes. Those are the aluminum particles. 

Now, we have also shown that when you heat the 404 
type of material it generates its own classic signature, in 
the sense that the maximum occurs at a temperature of 
about 800 degrees centrigade and that there is an after- 
effect, a heating aftereffect die to the continuing 
reaction between the aluminum and the nickel after the 
aluminum has melted inside of this nickel core, of the 
order of perhaps 12 - 15, although that number is not precisa, 
but there is this aftereffect.. 

And the rate at which the peak is reached is 
rather slowly. 

By comparison the accused material reaches its 
peak at 700 degrees and falls back to a value of nil for the 
aftereffect. So that these two represent two totally 


4ifferent thermal excursions during the heating operation. 


And the patented material, the 80 nickel, 20 aluminum 
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represents the formation as described in the patent, and 
exothermal compound, intermetallic comoound-forming reaction. 


And it is our contention that the 95-5 represents a 


is 1c. 
much more violent excthermail reaction, also exothermat 


but clearly an oxidation-type reaction. 


OK 
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THE COURT: Yes. May I ask of Dr. Grant, 


16 when we mentioned -- when you mentioned the 
7 other being exothermal but oxidation, is that -- 
are you saying -- I see you have jotted down -- 


THE WITNESS: It's the reaction between 


"| 
20 | aluminum and oxygen to form aluminum oxide, which 
21 | is the large heat evolution reaction which I showed 
22 | yesterday on the blackboard. 

| I think for my benefit, and perhaps the 


23 | Q 


24 | Court's, Doctor, you should compare as best you can in 


language f understand, the similarities and/or aifferences 


BR xm 
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between the exothermal reaction which occurs in the 80-20 
powder with the exothermal reaction that occurred in the 
accused powder? 
A Well, a powder of this sort, the 89 nickel, 20 
aluminum patented powder in the flame will reach a temperatu 
such that the aluminum will become molten while the nickel 
is at the same temperature. 
For example, it would become molten at 660 degrees 
centigrade. At that point the reaction begins across 
this interface between the nickel and the aluminum, 
Because of the magnitude of this exothermal reaction, the 
pro~-:s is very slow, but it is contained and the particle 
i... ated above and bevond what the temperature from 
the flame would be, 30 that there is an exothermal reaction 
additionally added to the flame temperature as a result 
of the formation of the intermetallic compound, which forms 
the Ni Al or Ni Al intermetallic compound. 
"HE COURT: If I may try to state it 
in layman's terms, are you saying that the 
nickel in a sense forms a barrier which --~ 
THE WITNESS: Which contains and protects 
the nickel aqainst -- T mean the aluminum oxidation. 
THR COURT: ‘The aluminum against oxidation? 
THE WITNESS: Yes, sir. This is specifi- 


cally called for as a matter of fact, in some of 
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the examples. 


Q Would this form of exothermy occur in the 


absence of oxygen? 
This is -- this is completely inde- 


A Oh, yes, sir. 
pendent of any requirement for oxygen since the heat that 
is generated is that of the well known exothernad inter- 
metallic-forming reaction. 

Q So that strictly the heat generated by these 
two metals reacting with each other, is that correct? 

A Yes, sir, strictly acting with each other. No 
need for any oxidation for contribution. 

By contrast this accused powder 95-5 when it sees 
the flame termperature, when 660 degrees flame temperature 
is reached at that stage of the game, the binder will have 
burned off, since the binder begins to burn off at a 
temperature as low as 250 degrees, and that exposes the 
aluminum particles to a strong, hot oxidizing flame. 

At that stage, the aluminum particles will -- will 
and can separate from the ~~ from the nucleus and begin 
burning to give this rapid temperature pulse which j 


occurs very shortly after the melting has occurred, with 
a peak at 700 degrees centrigrade, and that is gone very 
quickly. It is a flash because it's a high heat ‘evolution. 


The process takes place very quickly, and once the aluminum ‘ 
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is burned there is nothing there to sustain any reaction, 
and that is why the temperature pulse that we see here falls 
back to the original level. 

And there is therefore physical separate of the 
aluminum from the particle as the binder is burned away, 


permitting the aluminum to become oxidized in the oxidizing 


atmosphere of the flame. / 
Q pr. Grant, if the binder is burnt off at 250 

degrees ~~ 

A Starting at 250 degrees. It continuously then burns 


off over -- over several hundred degrees. 

Q Do I understand your testimony correctly 
that after the binder has burnt off the aluminum particles 
are now just freely floating in the surface about -~ 
A Some -- some of them are, depending on -~ depending 
on the convection currents and such, Many of the aluminum 
particles will be released from the binder and will burn. 

Q And now when the molten temperature of the 
aluminum is reached is the heat generated as a result of 
the reaction between the nickel and the aluminum? 

A No, gir, no, sir, because, as a matter of fact, they 
are physically separated there is no opportunity even 
if the composition” ame: right. Instead we get aluminum 


reacting with oxygen to give an aluminum oxide and there 
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\c 
is a large exothermal contribution from that oxidation 


reaction which is measured by this characteristic signature 


of a temperature pulse. 


dwt 47 
5 Q So at this heat in the accused fattornr is 


a direct result of ¢ reaction between the oxygen and the 


aluminum? 


at 8 Yes, sir, exclusively. 
g Q Now, if you didn't have oxygen in the atmos- 


10 phere where you were attempting to heat the accused powder, 


what would happen, what type of reaction would occur? 

A Well, there is always a little bit of oxygen present 

in any circumstance, and there might be a very tiny contri- 
| bution. But assuming a very clean atmosphere there 


would be no contribution, for the simple reason that the 


aluminum would simply melt and not being in contact with the 


nickel would not generate any heat of -- of any measurable 


c 
Q Now, in this type of exothermad reaction, 


the se-called oxidation reaction, was that a known heat 


17 | 
significance. 


generating mechanism prior to 1960? 


2 A Yes, sir, it was well known end described in prior 
i eyo r= <¢ 
-4 23 patent litigation. 
Q Now, does it make any difference whether the 


aluminum is attached to @& nickel ppucleus or attached to, let ‘ 
V 
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us say, an oxidized nucleus in terms of what the heat 
generating mechanism performs? 
A No, sir, if the aluminum is on the outside and bonded,| | 
for example, with a binder, then the aluminum will behave 
in the same way whether it is randomly agglomerated around 


an oxide particle or any metallic particle. 
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Q Now, Dr. Grant, I would like you to compare. 
the structure, function and result of the patented powder 
with the accused powder in terms of the nature of the 
material or the form of the material, whether it be composite 
or whether it be individually clad particies consiting 
of the nucleus of nickel with a coating of aluminum; and 
I would also like you to compare again the structure, 
function and result of the patented powder which has its 
characterized clause, "Characterized by the ability of 
generating heat" and so forth, with the accused powder. 
THE COURT: Do you understand the 
question? 
MR. CALIMAFDE: You don't, sir? 
“HE COURT: I am having a little difficulty. 
Q I would like you to compare the structure as 
the structure is defined in claims 4 and 14 with the 
structure of the powder -- of the accused powder. 


A All right, 4 calls for a composite, metal spraying -- 
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flame spraying composite formed of aluminum and nickel, 
characterized by the ahility to generate heat during flame 
spraying which aide in bonding to the surface being sprayed. 

The accused material is not a composite in the sense 
defined by the patent. The ability of generating heat as 
defined by the patent is that of an esiothernal jntermetallic- 
forming reaction. The accused material does not form an 
intermetallic and therefore does not generate heat from 
any intermetallic-forming reaction. 

In terms of 14, the accused material does not have 


a coating of finely divided aluminum bound to the nuclevs; | 


instead what I see in the accused material is an —oerert \ 
i 


of randomly dispersed aluminum particles which are not | 


in contact with each other, and not in contact with the 


nickel nucleus as a coating. 


% a * 
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9 Is there a difference in tiie end product one 


would attain as a result of heating the powder in an oven 
to the temperatumat which the exothermalicity occurs, as 
compared to flame spraying the powder? 
A Small differences, yes. 

Q And will you explain those differences to 
the Court, please? 
A The process in cs oa an over would obviously be 
somewhat slower, the actions, particularly the -- the 
exothermal intermetallic forming reaction would probably 
proceed somewhat more thoroughly, somewhat more perfectly 
in the oven because more time is allowed. 


But on the other hand, as far as the 95-5 accused 
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powder is concerned, because the reaction is an extremely 
rapid one, the oxidation of the aluminum from the 
atmosphere, that is an extremely rapid reaction and 
whether you heat it in an oven with an oxygen atmosphere 
or whether you put it in a flame spray operation, that 
heat effect would remain roughly the same because it is 

a very sharp pulse wnich takes place very quickly. 

2) Yes. Can you compare for us based on your 
experience with these two powders at the laboratory at 
MIT, can you colupare the end result of the 80-20 powder 
after it hec been reacted with the end result of the 25-5 
powder? 

A The 30-20 affect reacted in tne oven joes what the 
patent says, it shows an identification of the intermetallic 
nickel aluminide product. 

After reaction of the accused 95-5 material, you do 
not find any of the intermetallic lines, and instead, you 
find that the aluminum has been largely burnt up. 

So that one ends up as -- that is the 80-20 ends 
up as an intermetallic material, the 95-5 certainly does 
not end up as an intermetallic material. 


C low, earlier in your testimony, you indicated 


that you hac read-the 515 patent. In reading that patent, 


Dr. Grant, you understand that the disclosure is directed 


16718 in 
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to the making of a coating of any particular composition 


or compound? 


A Excuse me, again, please? 
Q In reading the patent in suit -- 
A Yes. 
Q (Continuing) -- do you understand from reading jit, 


that the end product desired, the coatings desired have 


a particular composition? 


A Yes, sir. 
Q What is that? 
A That composition has to be within the intermetallic 


range, meaning that the composition of the aluminum in 
that coating would have to be significantly above five per 


cent aluminum. 


x KF 


Grant - direct 


Q Now, you have been commenting on the patent 


in suit, the 515 patent; is that correct? 
A Yes, sir, right. 
Q And in reading this patent, you understand 
the patent to mean that it is producing a coating which 
has the nickel aluminide? 
A Yes, sir. 
Q Now, I think you have answered it a dozen 
times and just to be sure the record is straight, do you get 
a nickel 4luminide in your reaction of the 95-5 powder? 


A No, sir. 


~ 


23 


24 
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Q Now, have you read and do you understand the 


second patent in suit bearing the last three numbers 248? 
A Yes, sir. 

Q Will you please briefly describe the differ- 
ences, if any, between the two patents 248 and the 515? 
A 248 differs in that it addresses itself to the 
flamespray process, and its claims so read, in which by the 
flame spray process of 248, one utilizes the materials which 
are described in 515. 

Q So that for brevity, the 248 claims the 
process of spraying the powder which is claimed in 515? 
A 515, yes, sir. 
Q Now, in spraying the nickel aluminum powder 


having the proportions specified in the patent, is the 


. composition of the sprayed coating predictable in light 


of the prior art? 


A Yes, sir. 


Q Is the nature of the reaction predictable 
in light of the prior art? 


A Yes, sir. 


bouwd: 
Q And is the predictable in light of 
the prior art? 


A Yes, sir. 


MR. CALIMAFDE: Your Honor, I direct the 


NRE mee 
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Court's attention to the patent 248, column 6, 
beginning at line 25. I shall just read that 
one sentence, and I quote: 

“The spraying in all other respects is 
effected in the conventional well known manner 
using conventional flame spraying equipment and 
the conventional surface preparation may be 

utilized if desired." 

I read that to the Court in the context 
of the claims in this patent being directed 


to the process for spraying the powder. 


\ 
XT * 


CROSS~EXAMINATION 
BY MR. SPRUNG: 
Q pr. Grant, did you ever flame spray either of 


these materials? 


A No, sir. 
Q You didn't? 
A No, sir. 
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Q Did you ever flame spray any materials? 


No, sir. 


2“ 


Grant - cross 


Q Now, Dr. Grant, you have a very impressive 
list of publications, and I checked them back to 1950. 
I read them and I think we gave you your attorney's copies 
of these publications that we were able to uncover, and 
I saw you looking through. 
Would you point out which ones of them 
relate to flame spraying? 


A As I remember, there are over many, many years, 


many, many of them, ane I don't know if this is a very 


desirable exercise. 

There are many articles having to do with powder 
metallurgy -~- 

Q I'm talking wout flame spraying. 


None of them have anything to do -~ 


KK 


+4 
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Q Now, I say again, are any of your articles 
directed to flame spraying? 


A No, sir. 


x ¥ # 
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MR. SPRUNG: And I just wanted to establish 
that this witness -- and I recognize that he is 
one of the eminent experts in the field of 
metallurgy, and maybe powder allurgy, but I 
want to establish he has no real knowledge as 
a skilled artisan in the flame spray field. 


THE WITNESS: I admitted that. 


JA 323 
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Q Twenty years. Let's gc ~~“ twenty yeare &90~ 
po you have any knowledge of how twenty years ago a bonding 


of the flame-sprayed material through a metal substi .ce was 


effected? 
A Bonding of which flame spray ~~ 

Q Any flame-sprayed material to a metal substrate 
A How it was accomplished? 

Q Yes. 


(Continued on next page.) 
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A Are you looking for a specific 
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kind of bonding, 


or -- 
Q Bonding. I want a fiame spray -~ We'll go 


back 20 years. I want & flame spray, say & steel coating, 


or any other material which was known to be available at 


that time, onto a steel plate. How would the bonding be 


effected? 
A Are you asking how you accomplish a bond? 
Q How they did 20 years ago. 
A Well -- 
THE COURT: He's asking -~ 
A (continuing) -~- Are you asking for a procedure or 


are you asking how they accomplished the bond? 


Q The procedure by which they accomplished the | 


bond. 


A One said either a wire through a wire gun or & powle 


through a powder gun, and attempted to 
ch had been cleaned, perhaps roughened, 


spray this onto the 


surface whi in order 


to try to accomplish a bond. 


Q I see. And according to your understanding 


of flame spraying, if you just sprayed this material on, 


it would bond and form an adherent coat? 


A I didn't say that. 
Q Well, that's what I'm asking you: how did the 
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make it stick 20 years ago? 


3 A Weil, they didn't always make it stick. 


4 Q Well, they had problems making it stick? 


5 A Oh, yes, sir. 


6 Q And what were the known ways that they could 


7 || golve those probl. .s 20 years ago and make it stick? 


7 A One way was to subsequently torch it -- 


9 Q Let's -- if I may interrupt, in my examination 


10 when I speak of flame spraying, I'm speaking now, so that 


; NY we understand each other, of spraying on & relatively cool 


12 || substrate, and do not include spray-welding or -fusing; do 


you understand that? 


14 A Yes, sir. 


15 Q So how would they make the spray material 


stick? 
If you wanted to be sure that you had & good 


7 A 

18 opportunity to obtain a good weld, you'd probably use 4 
19 | molybdenum wire and spray tais to form a substrate, prior 
20 | ko trying to spray the coating on top of it. 


Q I see. And molybdenum was available 20 years 


ago? 


Yes, sir. 


A 


24 Q What? 


Molybdenum, yes, sir. 
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Q For flame spraying? 
A I don't know ii! it was available -- 20 years ago 


would be ‘53. 


Q *53. 
: A Yes, I think so. About -- 
: Q And that was your first experience, in around 
' the 50's? 
: A Not my experience, my knowledge. 
" Q Your first knowledge? 
y A Yes. 
be Q So molybdenum could be used as a wif-bonding 
" material? 
be A Yes, sir. 
15 | Q Do you know anything else that could be used 
" as a self-bonding material? 
v A Not particularly successfully, no. 
bs Q Is it fair to say that in the flame-spray 


19 | art, 20 years ago, the only practical self-bonding material 


20 | was molybdenum? 

al A Probably. 

22 Q You have no disagreement with that statement? 
23 A Wo basic disagreement, no. 


Q Do you know if there were any problems with 


molybdenum as a bond coat at that time? 


Grant - cross 


Oh, surely, lots of them. 


; Q Would you tell the Court a few of them? 

' A The quality of the wire wasn't the greatest in the 

>| world. It was expensive. It was stiff. It was relatively 

: difficult to feed through a gun. Molybdenum has an 

: extremely high melting point, and therefore the problem of 

: getting a proper temperature in order to accomplish the 

: melting of the wire and its transfer would all have presentec 


significant probiems. 
Q How about the temperature resistance 


12 
characteristics «‘ the molybdenum coating? That should be 


well within your i ield? 


14 
A Well, de; ling on what you wanted to use it for. If 


you were -- if y:. were going to use this for low 


16 
temperature cor..sion-resistance purposes, the molybdenum 
could be perfect as a substrate. 


18 
Tf you were looking for high temperature exposure, 


19 
the molybdenum was well known to oxidize very rapidly at 


- temperatures above 600 degrees, centigrade. 

. Q So is it fair to say that generally, 

. molybdenum woul! not be as aatisfactory material if the ends 
" would be subjected to temperatures above 600 degrees 


Pahrenheit? 


A Centigrade. 


Grant - cross 

Q Centigrade? 

Yes, sir. 

Q And what bonding material was available, 
self-bonding material which you could use as a bond coat 
if you wanted to subject the flame spray coating to these 
higher tcmperatures? 

A 20 -- you are still talking about 20 years ago? 

Q Yes. 

A None that I know of that would be particularly 
successful. 

a Now, you are familiar that 20 years ago they 


sprayed wire on powder, flame sprayed -~ 


A Of what? 


Q Just in general. I'm just talking in genera 
flame spraying, they had a wire process. You spoke of 
spraying molybdenum wire? 

A Yes. 

Q And they also sprayed powder? 

Molybdenum powder. 

Q No, I'm not talking about molybdenum. 

Powders generally, yes. 

Q Did they have any known satisfactory 
self-bonding flame apray “out? 


A 20 years ago? No, sir. 


» i 
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Q rot's start ‘fia commer {cally available, 
U 


a material th it was used practically in the flame spray 


field, to your knowledge. vet's start through the years. 


A Well, Montgomery desoribes, in 1956, a Cermet 


material which I know was sed. How extensively it was 


used, what success it had, : don't know. It was relatively 


small, but it: was used. 


? An a self-h ting material? 
A Yes, cir. 
Q Where do you nave knowledge of such use of 


~- Let me ask you: Have you ever tried spraying the 


Montgomery mat erial? 


A We just went throu; this. Tf did not and have not 


sprayed any m.terial. 
9] All right, do you have any knowledge of any 


one who spre yed the Montgomery material and had it 


Grant - cross 


self-bond? 
A Yes, sir, but not commercially. 
Q who? 


In our own laboratories at MIT. 


ae KK 
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Q Do you know any other materials that are 

available? 
A Yes, the -~ the Gutzite material has been used. 

Q As a self-bonding material? 
A Yes sir. And he so reports extensively in his own 
patent and the literature subsequently. And it has been used 

Q Would you define those patents and literature 
where they define the Gutzitd material as a self-bonding 
material? 
A Well, it's -- Gutzite -- 

Q Are you talking about the patent? 

Yes sir, yes. 

Q Any other material besides that patent? 
A No. 


Q Would you show me where that patent reports it 


as being a self-bonding material; indicate the pag: and line 


3 Grant-cross 
where self-bonding is indicated? 
A All right, let's look at column -- 

Q Wait until I get mine. 
A Column 7 line 16: “The nickel-phosphorous alloy of 
the coating is very advantageous in that it has a relatively 
low melting point, normally around 880 degrees C. 2950 degrees 
C., and the phosphorous content  aereof acts 48 a deoxidizing 
agent, resulting in the capability of the molten droplets or 
| globules to wet morit metals even though they are coated with 
thin, unwettable o«ide films." 

That to me is self-bonding. 

Then again line -~ 

Q May we go into ~~ 


A No, no, I'm sorry, you asked -- Let me finish. Line 23 


"For example base metals containing substantially chromium, 


the usual stainless steels, are readily wetted by this alloy 
for this reason, whereby a coherent coating of the chezacter 
described may be readily flame sprayed upon a base material 
containing substantial chromium, which coating is characterize< 
by good adhesion notwithstanding the usual unwettable oxide 
films carried by such stahless steels." 

And then again line 56: “This composite coating 
offered very remarkable resistance to corrosion in a salt spray 


test, indicating 4 life of about 300 hours. * 


vA 388 248 
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Anda that could noc be accomplished without it having 


peea borded hua since the flame spray operation bonded it, 


- 


4 


it was a £@13. ti ading OPpGsae 
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Q Now, is it true that the self-fluxing spray-weld 


alloys, these types of alloys have been available for more 
than 20 years, and have been used in other places for the 
spray-weld process? 
A Yes. 
Q And have these materials been used as self- 
bonding materials? 
A Yes, they have been put on as self-bonding materials. 
Q Without a fusing operation? 
Yes sir. 
Q Can you cite any ~~ 
| aA There are fluxing operations of this sort which that 


element, the reactive element, does do. 


— 
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Q In other words, then, you want to change yr 
testimony that molybdenum was the only self~bondang mateci.. | 
kanvwn? It is your position that the standard spray~weld 
asloys wexe also telf~vonding? 

A No, you wouldn't use these as an undercoat. 

Q 1 see. Isn't phosphorous in the same clas% «5 
poron as a fluaing element? 

A ft’'s in the same class with aluminum as be‘ng a flusiny 
element. 

Q iat according to your understanding this materia 
has been commer i#ily availat ie as a flame spray material for 
A Which ma «rial? 

Q 7. Gutzite matsrial? 

A Yes sir, :t has beea vcd -- it has been used commer~ 
cially. Yes six 

Q Cem you give ub an instance where it has been 
used? 

A No I can’:, but it has been used =~ 

Q Woll, what do you base your testimony on that 

it has been used commercially? 


A Literature. 
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THE “CURT: Which of the ‘our is under- 
-904 to be virtually identical with one of the 
= .COo? 

MR. CALIMAFDE: The Exotec, your Honor. 

TOE COURT: Is that -- that's Fxotec? 

4p. CALIMAFDE: Y2s, sir. 

THE COURT: So tvat's -- no ,wait a moment, 
at's 29994? I put the number down. 
MR. SPRUNG: Can we for the -~ 

MR. CALIMAFDE: Let me ~~ 

MR. SPRUNG: -- uniform terminology refer 
to that as Exotec rather than as 29904? 

MR. CALIMAFDE: Yes, because I think the 
number is confusing. 

MR. SPRUNG: Shall we call that Exotec? 

THE COURT: All right, standardize our 
terminology. 

MR. SPRUNG: All right, n * will you 
stipulate as you have answered interrogatories 
that Exotec and Moguloy M55 are identical? 

MR. CALIMAFDE: Yes. 

MR. SPRUNG: ° 1 right, 30 we're out two. 


THE COURT: °Exotec and Moguloy M55 are 


“ne 
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identical. 


; 3 MR. SPRUNG: Now, will you stipulate that 
4 the Durotes is merely the Exotec admixed with a 
5 further material? 
6 MR. CALIMAFDE: Well, I think we ought 


to identify what this further spray flame 


‘material is. 


9 The first part of your statement is correct, 
10 tha: the Durotec consists of 10% of Exotec -- 

he and whuc's the remaining 90%? 

my MR. SPRUNG: 90% of a nickel base 

13 self-fluxing alloy, is that correct? 

14 M)., CALIMAFDE: That is correct. 


All righ, but in any event, that. contains 


1S 

Mg 10% of the Exotec. ‘That in particii?r. 

7 | MR. SPRUNG: Correct. And Xuperbond is 

18 identical in structure end somposition to Exstec 

19 j except it contains an adcitioiral coloring mater@- 

m | fal. 

21 | MR, CALIMAFDE: No. No. Xuperbond I 

2 | understand became about 95%, something less 

23 than $% aluminum and a emall percentage, like 

24 1 and a half percent of a material, an additive 
| 


material. 


Grant-Cross 
MR. SPRUNG: A coloring material. 


THE COURT: Well, can't we agree on that 


for the present purposes, that Xuperbond. 


MR. CALIMAFDE: Xuperbond. 

MR, SPRUNG: Has tne same physical 
structure. 

MR. CALIMAFDE: Has the same form, with 
the nickel nucleus. 

"ua COURT: Same formas Exote¢,:£s that 
correct? 

Mi:, CALIMAFDE; Yes, sir. 

THs COURT: And the differences are ~~ 

MR, CALIMAFDF: It contains -- 

THE COURT: 95 nickel. 

MR, CALIMAFDE: Right. 

THE COURT: Aluminum what? 

MR. CALIMAFDE: And less aluminum, some=~ 
thing like 3 plus. 

COURT: Roughly? All right. 
CALIMAFDE: Yes, sir. 

Roughly 3 plus. 

THE COURT: All right, three plus. 
the other -- 


MR. SPRUNG: We'll establish -- 


Grant-Cross 


THE COURT: Answer the other secret. 


CALIMAFDE: The other is one plus 


MR. 


of an additive. 


5 THE COURT: Additive 1 plus. 


I won't stipulate to that 


MR. SPRUNG: 


7 amount of aluminum. T think our analysis shows -- 


8 THE COURT: Well, I wasn't even thinking 


of it go much in terms of the stipulation as 


9 
10 an answer. 
i “42, SPRUNG: T have an answer to inter- 
12 rogatory number 85, your Honor. 
~ 13 Xuperbond is 5% aluminum powder of 325 
14 near 1% of this other ingredient, 1.5% 
15 of the other ingredient -~ 
16 THE COURT: 325 aluminum powder. 
17 MR, SPRUNG: 5%. So it has the same content 
18 of aluminum as Exotec. 
19 THR COURT: Pid you say 1%? 
20 MR, SPRUNG: 1.5%. 
21 THE COURT: 1.5%. 
22 MR. SPRUNG: Of the additive. 
3 MR. CALIMAFDE: May I state for the record 
24 that that's the answer you got in the interro- 


gatories. That's correct. | 
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THE COURT: Did you say 3% or 5%? 


MR. CALIMAFDE: I said 3% and it was 


wrong, your Honor. 5% aluminum. 


SPRUNG: Then I am correct, that is 


MR. 


identical to Exotec except that it contains 
about 1 and 1 1/28 additive, is that correct? 


MR. CALIMAFDE: Well, 5% aluminum, 1 plus 


of the additive, so necessarily it has something 


less than 95 nickel. 


Mn, SPRUNG: You're right. 


THE COURT: Well, ic adds up to a hundred > 


somehow, doesn't it? 


MR. SPRUNG: Balance, balance. 


2 And 


THE WITNESS: Yes, sir, ultimately. 
THE COURT: Now, let's see, what's the 


other one, Durotec? Is there any need to 


establish what we're talking about? 


MR. SPRUNG: Durotec is merely 10% of 


Exotec, and admixture with another spray flame 


material. 


THE COURT: Let me hear that again, 10% -- 


MR. SPRUNG: It's a mixture of powders. 


It's ten percent of the Fxotec material and 


90% of another spray flame material. 


Grant-Cross 


THE COURT: 930% of another. 


Excuse me, just 4 moment. 


Go ahead, Mr. Sprung, I'm sorry. 


5 BY MR. SPRUNG: 


6 Q Dr. Grant, you were testifying about the 


7 fqnniliarity with the Exotec material. Do you have any fam- 
8 Gliarity with any of the other materials which we discussed? 


No, sir, I have no ~~ I have only made my tests 


A 


with the Exotec. 


Q And you're only familiar -- you are ~~ your 


_ 
_ 
——————— 


12 if testimony then only relates to the Exotec? 


13 A Yes. 


14 Q Then we'll have to just limit this to Exotec, 


and when I speak of the Eutectic material you will understand 


I am talking about the Exotec. 


| A Yes. 


Qo Now, do you have any understanding as to 


how the Exotec material is manufactured? 


A Yes, sir. 


Q How is it manufactured? Will you describe 


for the Ccurt? 


Nickel nodules ~~ 


A 


Q that size? 


70 microns, ©9 - 70 microns in diameter. 


so this would be pe 


Grant-Cross 


Q Minus 325 mesh? 


A No, coarser than that. “inus 325 mesh is 44 microns, 


Q May I interrupt you for \ second”? 


THE COURT: Did I understand you tc say 


nodules or modules? 


min WITNESS: Nodules. ft woulda be abou’ 


minus 259 mesh I would think, 


Q No, it was my understanding fro our aiscovery 
that the alumi: powder was minus <-- 
A I'm sorry, I thought you said nickel. 

Q I'm sorry. 


THE COURT: He said nickel. 
Q Then we're at cross purpose? R'm sorry, 
that was my error and will you accept my apo los ;. 
The nickel powder is -. 
A About 60 - 79 microns in diameter. Nickel powder. 
Q Okay, so let's start, we have nickel powder 
60 - 70 microns in diameter. 
A Yes. Aluminum powder generally of minus 235 mesh, 
which is minus 44 microns, but from what we have seen 
considerably smaller than that, more nearly like minus 10 
microns and finer. And when I say minus 10 * mean 10 


would perhaps be the largest and then go 0 


rhaps -- this would be perhaps more like - 


n dows to 1 or 2 


Re 


264 
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. Very fine. 


Blended in some sort of a-- 


Yes. 
Q May I interrupt? 
mp, SPRUNG: Is your Honer familiar 
with screen sizes OF screening? vioulad you like ~~ 


THE COURT: I am and I will iterate 


prett:’ ~ ch in th-* in the sense ~~ 


Q Would you explain Suet -- 
THE COURT: I understand the idea of 
if that's what you mean, 


decreasing mesh, 


and quaging the sizes of things by the mesh they 


14 pass through. 


THE WITNESS: Yes. Well what I think 


15 

16 Mr. Sprung is unites to is we tend -- and the 

7 literature is fuil of it ~~ tend to use both 

18 the metric system, which talks about micron 

19 sises, which are absolute numbers, and we 

20 also talk about mesh sizes, which has to do with 

21 the number of openings in a screen, and that's 

22 an inverse number, the number gets larger. 

23 If we talk about minus 325 mesh it means | 
24 that you have that many wires in an inch of dis- 


25 tance and it's the particle that falls through 


24 


these wit 
ie 2 be 
TH 
intercha 
325 mes’: 
150 mi> 
reference 
Q I 
accurately rel: >> 
A Yes, toi 
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e gets smaller. 


ere are tables that 
11. For example, 
199 mesh equals 
mu know, there are 
rte 
‘gize scale. Does that 


sh? 


mark this as an 


that an agreed -- 


cais isn't in our 


-OURT: Is it IR for irreguiar? 


SPRUNG: Irregular. 


COURT: All right, it's called a 


screen mesh chart, is that what you call it? 


What's it called? 


THE WITNESS: 


DX something anyway. 


Screen analysis I suppose. 


THE COURT: DXA or what's the number? 


call it. 


VR, SPRUNG: It's a screen scale as they 


GRant-Cross 


COURT: DX -- 


COURT: Just IR. 


MR. SPRUNG: Like Internal Revenué. 


6 THE COURT: Yes, I get it. And what's 


the designation? 


MR. SPRUNG: It's a screen -~- known as a 


screen scale. 


THE COURT: Is that acceptable? 


THE WITNESS: Yes, it converts screen 


analysis into the metric system, which is an 


absolute number. 


a) 
MR. SPRUNG: May I had this to your Honor? 


15 | THE COURT: Surely. 

16 MR, SPRUNG: If you would look in the | 
7 center of the chart it gives the sicrons size, 
18 and to the right, which we're interested here, 

19 it gives the U.S. Standard screen size that 

40 corresponds. So from that if we speak about 

1 microns we can look at screen size. Rut we must 

22 remember that if something has a certain micron 

33 size, it probably will be retained om a screen 

24 that size. If we say minus 325 mesh it means all 


the particular pass through thir finest screen. 


i Senate one nee Samm vee 
en ea 
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2 Tm COURT: I will put an upper and 


3 lower on the I because we'll be calling it 1R. 

4 “PR, SPRUNG: Your Honor, when you use 

: the word minus it means it passes through the 

& screen of that size. 

7 Q Is that correct? 

8 A Yes, sir. 

9 Q All right, so we're starting off with -- 


10 A We have subject -- well, one to ten micron aluminum 


particles, wich cre then mixod in a paste of a variety 


i of different materials which could be used. They are 


12 
13 binders in one sense or another, glues, varnishes, however 
14 you want to define them. 
15 Q Do you know the material that Eutectic 
16 uses to make Fxotec, do you know if it's phenolic varnish? 
7 A I have seen it in the patent literature. I don't 

4 128 know -- 
19 Q Now, I am talking about the Exotec, the actual 
20 material. 
21 A Yes, I have seen it. I don't recall precisely the 
22 material but I have seen it. 
23 Q It's a phenolic varnish. So would you proceed F- 


THE COURT: Well, let me: You mean 


Fxotec is also a phenolic? 


1 
Evtectic 
6amla f£1/22 

3 


4 
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MR. SPRUNG: No, that's what we're 

talking about, the process. I bel#ve from our 

-- 4g that correct -- from our interrogatory 

answers the binder was identified as a phenolic 

varnish or phenolic binder. 

THR WITNESS: Yes, there is nothing 

particular about which one is used. It's @ 

matter of cost and viscosity or thickness to 

be able to maintain or float the aluminum 

partivies in the varnish. 

SPRUNG: 

Q You mix the aluminum particles in? 

To produce more or less of a paste. 

9 Is it like an aluminum paint? 
A ves, I think that's a fair description except aluminun 
paint we normally think of as being flake material instead of 
qranular but a~art from that, quite similar. 

ia] Then what do we do? 
A This then is used to coat onto the -- to the varnish 
itself, and in being coated onto the nickel nucleus carries 
with it particles suspended in the varnish. 

Q How do they do it, they just mix the aluminum 
paint so to speak with the aluminum particles, mix them up 


toaether? 
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That I don't know. 


Q What would you assume? 


_ <mememia 


A I would rather not assume since I don't know frankly | 
what the precise step is for -- for the coating of the varnish 


onto the metalic particle. 


is some way mixed up so that the aluminum paint coats on the 


nickel particles? 


i 
| 
| 
| 

6 Wel , we have -- we'll establish that, but it | 
| 


A Yes. 

Q And then it is dried? 
A Then it is dried so that the material does become 
free-floating. That is the purpose here of producing this 
kind of a mixture of two metals in a -- with a binder is so 
that the material will flow freely into a -~ into a flame 
spray gun. 

Q And the amount of aluminum is about five percent, 
by weight based on the nickel? 
A Yes, by composition it is five percent. 

Q And that's the manner in which the Exotec 
material is formed; 1s that correct? 
A Yes, sir. 

Q Have you seen commer ¢ia samples of the Exotec 
material? 


A Yes, I have. 
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Q I refer to Defendant's Exhibit K-H. | 
A you are making this difficult. | 
Q And is that the commercial Fxetec that you have | 
seen? 
A yes, sir, as far a8 I know. I presume that's what's 
in it. ~~ a 
r@) Would you read the label for the record? be 
A “Bxotec 29904, self reacting composite powder for ‘ied 
coat, 1000 grai:. Tormulated for use only with the Rototec | 
gun.” | 
‘e) It's defined as a composite powder; is that 
correct? 
AK Well, that's what it says there, yes- 
a) That's all I am asking, what it says on the | 
label. | 
A Right. | 


*¥ 


Grant ~- cross/Sprung 


BY MR. SPRUNG: 


Q New, Dr. Grant, would you refer to your copy 


12 | of the 515 patent, which u testified to? 


ence nsec iinet 


bs | A Yes. 

“ | Q Now, I believe you read at the bottom of column 
15 | ¢ a mode for forming the clad powder; is that correct? 

ia Yes, sir. | 
W Q I would ask you to turn to the next 


18 page at the top of colum 5. 

9 Does that not state a preferred and greatly 

20 || st wlified mode of forming the clad powders? Why don't you, 
21 || since yu have read the previous portion, why don't you read 


22 || that into the record while you are reading it. 


231 A Well, I am reading the first part first to refresh 


my memory. 


"RK preferred anc qreatly simplified mode of forming 
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the clad powders in accordance with the inventionis the 


3 depositing of one con onent of a eccatinc in the form of a 
4 paint on the other component. Thus one of the components 


5 which is to form the coating or cladding may be dispersed 


6 lim finely Civided form in a binder or lacquer so as in effect 


to form a paint in which this component correspends to the 


pigment. 


HE 
9 "The pair? is then vaed to coat Boe ocetseres of the 
10 other compon and the .: .:¥ or lacquer allowed to sce? 


i or dry. The binder material is preferably a resin which 

12 does not depend on solvent evaporation in order to form a 

13 dried or set film, and which film decomposes or breaks dov'r: 
4 i in the heat of the apraying process. 

15 "The binder, fer example, may be a phenolic varnish 
16 other than other known or convential varnish, preferably 

hg containing a resin as the varnish solidifies. The componer' 
ig || which 46 initially mixed with the bincer or varnish should 
19 prefarably be as finely divided as possible, as for example, 
20 minua 325 mesh" -- that's minus 44 microns. 

21 “the other components which constitute the core 

22 should be approxi:nately or only slightly below the particle 
23 size ultimately dasired for ¢3 spray powder. 

24 "The coating of the core component with the 


paint may be affected in any known or desired manner and it: 
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is simply necessary to vix the two materials together and 
allow the binder to dry or set, which will result in a fairly 
free-flowing powder consisting of the core component coated, 
with a cladding or other component bound in the binder." 

Q All rich:, now would yeu -- you have described 
the production of the accused Exotec material. Would you 
tell the Court any (differences in the procedure of making the 
Exotec from that general procedure described in the 515 
patent? 

A I am not familiar that there is -- with the fact 
that there is any difference. 

Q Well, according to ae understanding, Exotec 
powder is made ae described in this portion you just read -- 


A I think so. 


x** 
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21 Q Does thia describe the procedure by which 


- you are supposed to get 4 coated or clad powder? 


94 A Lt describes a procedure for making a powder but it 


24 does not guarantee that you will get a coated or a clad 


os product by my understanding of what a coated or 4 clad 
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material is, as we have -- 


4 FP mmo how 


Q Let's go a little further. Then you interpret 


| 
i 
| 
| 


the word coating or clad as meaning completely engulfing the | 
nucleug, is that the distinction you are drawing? 
A Yes, sir. | 
Q vioilé you show me in the patent where it says eat 
the coating must completely enaul £? 
A It doesn’t. I am going by the definition we discussed 
earlier, definitions and meanings of words and I have looked | 
up the vords coating and cladding and if I go into the | 
metallurcvical literature and I take a look at a definition | 
of a coating or a cladding -- for example, a ~~ when you 
ele-tropiate to creduce a coat ,wnen you talk about cladding 


a miterial by rolling or by extruding, to me the word cladding 
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which is what 


or coating designates 4 continuous covering, 


the dictionary will also tell you. : 


o I see. | 
| 

Now, wren you mix -- when—you follow this 

procedure a€ desc. oed or the top of column 5, will the ual 


particles be clad with something? 


A with a resin. 


Q So you are coating the nickel particles? 


A with a resin, yes, sir, that's the -~ 


(@) Well, with the material as descrited in the 


patent, an aluminum paint with a binder. 


Now, if I take a paint and coat 4 wall with 


the paint, suppose tT have very sparse pigment, am I still 


coating if I put the lacquer layer ca? 


A You are most certainly not coating it with aluminum. 


Q Where does it say it has to be coated with | 
aluminum? 
A Well, all of the literature -~ | 

Q Iam asking the patent, we're talking about | 


the patent. I want you to point out where it points out 


in the patent that by this method you have to have a continuo 


22 
23 coating of aluminum on the nickel? 
24 A It says, "The coatirg of the core component with 4 


paint may be affected." 
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Q All right, with a paint. 


two matexials to allow the binder to dry, the result consint 


A Wait a while. "And it is simply necessary to hk.” J 


of the core component coated with a cladding ef the other | 
component, »ouns in the sinder." | 

se birder -- the binde- does nothing thers for any 
ather. reason by this statement except tc sind the particles, bit 
the component is coated with a cladding o* she oth«r 
component., wnich to me means clad or costs.” with al .xinun. 

Q You have read the whole *°5 patent) is that 
correct? 
A Yes, eir. 

Q And it is your “werstanci~,s that the patent 
is limited to a material in which one one metal has to 
completely engulf the core mace: ial, is that -- 
A No, sir, no. I am talking about this one. 

Q I am talking about the patent. 
A Well, now, we have changed the subject. If we are 
talking about the patent we can pick other materials such 
as wires such 4s -- 

Q No, I am talking abour powders, powders in 
accordance with the patent. 


As I read this, this does not describe 95-5 -- 


a 
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| a All right, let us look at -- What is 6357 
10 A 63B represents 4 nickel nucleus, several nickel nuclei ,, 
with aluminum, fine aluminum particles, suspended in a -~ 


_ 
_ 


in a binder around the nickel nucleus. 


a And -- 


With large -- with large gaps, very, very large gaps. 


A 
e bonding is less than | 


I would say here that perhaps th 


twenty percent. 
Do we have Exhibit 15? 


117 Q Let us Look at 15. 
. @ 
18 A That's it. 
Q Let us refer to -- does this have a separate 


19 

20 number? “Form number two" it's written, in the appendix to -~ 
21 A Rppendix one. 

29 Q Yes. Now, 1% want to have you compare the gaps 
23 in the coating in these cross-sections, with Fis. 2. 

24 A I don't see the slightest similarity between these 

25 two, because figure two in the 515 patent, shows intimate bon: 


ing, intimate ocatact of nickel with aluminum, with no varnis 


Grant~cross 


interposing. 

on the other hand, Exhibit 15, shows discrete aluminum 
particles not in contact in any way with the -- with the 
nickel nucleus. 

Q Dr. Grant, we are aot talking -~- I am talking 
about the continguous nature of the coating, including the 


Comtly sess 
binder and what's in it. Does this show a more 


CRATE Ie 
or less contiguous -- and when f refer to the microphotograph 
in Exhibit 15, which is dated November 5, '73, I am talking 
about the coating, the binder and the aluminum particles. 

is that more or less continuous than is shown -~ 

Caatiasdss 

A Very, very mich less contiguous. 

Q In other words, it is your testimony that the 
binders with the particles do not completely surround the 


particle of the nickel? 


ComTiaslovs 

A Are we talking about the binder being conttgqueus -- 

Q I am talking about -~- 
A (Continuing)--or the aluminum being contiguous? 

Q I am talking about the binder and the aluminum, 
the film. 

Cc pa rinbeus . SS 
A The only thing that is eontigueve is the binder. 
Com iasie ous 

Q All right, so the binder pale gushes covers -- 

A The nickel rucleus. 


Q And in that binder, there are particles 


of aluminum? 


A Aluminum, yes, sir. 


ComTiMmsaVs 
Pelee ue] 


Q And in Fig 2, there ic not 4 
And that is correct? 

A No, six, as far as I can 80@, Figure 2 shows & 
intimate contact, between nickel and aluminum, with no separa~ 
tion of any binder phase. We are looking at a small cross- 
section of the particle. 

Q Pig. 2 here from here in the cress-eection, is 
that covered? 

R No, sir, no. 

Q It's not covered? 

& No, sir, because it’s the end of a particle. There 
must be surface -- 

Q Then it's exposed? 

Yes, sir. 

Q It is exposed? 

Right. 

Q So there we have an exposed spot of nickel, and 
here the binder with the particle ccokhoumranser covering; that 
is correct? 

ComwT tac eius 


A The binder sor covers, the aluminum does not. 


Q I see. And you -- according to your testimony 


JA 260 287 


Grant-cross 


| 


and understanding, the 515 patent requires somehow that the 


aluminum contiguously covers the particle, becaure we used 
the word "clad", is that correct? 
A Yes, sir. And in fact, your C.4 particle is the perf 


example of that. 


Q I am not talking about -- Isn't it true that on ‘ 
404 4s made by an entirely different method and has & | 
different material on the outside? I am talking about the 
450 material 
A Yes, but you also discussed a coating or a -~ 

MR. CALIMAFDEs Just a moment. I object. 
Stop, please. | 
He said he is talking about the 450 material, | 
and there is nothing, your Honor, to support the | 
statement that the 450 material corresponds to 
anything in the patent in suit. 

Q All right, let's take the Exotec material, which 
as you testified, is made accordir.g to the procedure described 
in column Zive; is that correct? 
A I think so, yes. 

Q So it's your testimony then, as I understand it,[ 
that if you will follow this teaching of the patent how to 
make a clad particle, you won't get it, because to your 


understanding in accordance with the dictionary, clad means th 
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aluminum has to go all the way around; is that it? 


3 A Yes, sir. 


Q So according to your understanding, the teachin 


in the patent does not -=- 


A It calls for a cl: ‘<iing or a coating. | 


6 
| 
J Q And by following the procedure, you won't get Bi 
8 A You will not get a cladding or a coating. | 
a 
9 Q Now, if I were an artis, and given this patent, 


and I did what it said, would I get a flame spray material? 


“ MR, CALIMAFDE:. What? 


I object, your Honor, the question is much 


too vague. 


Are you referring to an example, are you 


referring to the patent in toto? You are referring 


15 
16 to what? 
7 MR. SPRUNG: I am referring to colum five. 
18 THE WITNESS: You will get some sort of 
19 powder which is sprayable,. 
20 Q I see. Is it sprayable in accordance with the 
: >) || Patent? 
ry) A What part of the patent? 
23 MR. CALIMAFDE: You know, your Honor, column 


five does not give proportions, does not give sizes -~ 


I beg your pardon, you have a 325 mesh. It does not 
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proportion and the question is, if someone made 

a powder in accordance with this column five, would 

he obtain something sprayable? 

Is that the question? 

Q All right, let's turn to example 31. 

All right. 

Q Does example thirty one follow the general 
procedure as set forth at the top of colum five, referring 
to nickel core and then aluminum paint. 

A And speci“ically, it calls for 15 percent aluminum, 
eighty five percent nickel composition. 

Q Then it's your testimony that by using fifteen 
percent aluminum instead of five percent aluminum, you are 
going to get a clad powder? 


A No, sir, I didn't say that. 


| 
| 
| 
| 


Q All right. 
A All I said is that this follows what is in column 5, 
but it calls for a fifteen percent aluminum, eighty five 
percent nickel -- 

Q In your opinion, then, remembering your testimon 
as following column five, in your opinion, would you get a 
clad powder, by following example 31? 
A No, sir, I do not call that a clad powder in the -- 


in the meaning of the -- 


Grant-cross 


Q I see. 


(Continuing) --patent. 


xt Ft 


20 


21 
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Q 21, I'm sorry. Teaches how to make a seif- 
bonding spray flame material having a4 nickel core and an 
aluminum paint on the outside? 

A At the 85-15 composition. 
Q Right, but that has nothing to do with the 


patent, according tt? you, you say, your interpretation, 


that wouldn't be 4 clad powder? 


A I ‘am sorry, all I said, that doesn't reprasent 


from what I i.ave examinai, a clad coated composite material. i 


* Ff 


pa 
j¢ 


} 
+ 9 @ 


» stg 
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Q What I -- youre testifying as an expert who 


had understanding of the patent. Does this teach you, does 


teach you how to make a self-bonding dpray 


this example 


flame powder? 


A 36 times in this patent the expression °A composite 


material composed of two metals." 


Q Yes. 
®"which react exothermically to form an inter~- 


is what the 


A =o 


metallic compound which -- in which the bond 


patent tells me:, This I don't know, except as being tais 


g exothermically reacting, inter 


kind of product, 4s bein 


metallic- forming material. And this is why I am saying 


that- 


Q I see. According to your understanding -- 


THE COURT: When you say this, you 


aren't referring to Metoc's, you're referring to 


the 95-5? 
THT! WITNESS: Yes, sir. 


MR. SPRUNG: He's referring to example 31. 


THE WITNESS: And IT am referring to 


example 31 too. + don't know as that there is 


any intermetallic exothermal-forming reacting 


in, that example. 


@HE COURT: In the 85-157 
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THE WITNESS: Yes, sir. made by this 
technique. And for 36 -- 36-6 36 consecutive 
times the statement of the exothermal inter- 
metallic-forming uspect is stated over and 


over and over again. : a 
On the other hand, the expression, exothermad 


through oxidation is denied over and over again, 
and all I'm saying is that this material as 

a spray flame material does not react necessarily 
as an exothermal-forming material. It probably 
reacts as an oxidieed-forming material. 

THE COURT: Well, now when you say you 
don't know, does that imply, however, that it 
could be so? 

THE WITNESS: Yes, because there are 
techniques to be used in -~- in spraying which 
minimizes oxidation and such other things, and 
at the 15% level perhaps this is all right. I 
mean it would be civeeinies one's imagination to 
say yes, that's the way it would come out. I 


simply can't say shat yes, it would come out 


that way. 


¥ 


THE COURT: I see. 
Sum WITNESS: And in the case of the 95-5 


flatly say that it definitely would not 


ek 


Grant-Cross 


come ovt that way. So that's why I insisted on -- 


on reserving this for the 85-15. 


x ¥ 


| 
| 
| 
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Can you identify thoes as photographs that. you 
took or were taken under your supervision? 
A Yes. 
Q Do you know which powder they were taken of? 
rn Yes. I am reasonabiy sure this is the Eutectic alloy, 


Exotec, and I am going by the presence of those aluminum 
particles on the surface. 
Q Now, if I refer you to the top photograph of 


63-C can you show me where the nickel is? 


A Well, yes, you can see the nickel through -- 
Q I am talking about that -- 
A Well, it is the same particle enlarged. So one can 


the nickel, the dark areas throughout the system. In other 
words you can look down in that -- for example that is a nic 
area (indicating). All of those areas in between are nickel 
areas. 

Q And the light areas are the aluminum? 
A Yes. 


Q Where are the binder areas? 
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2A The binder doesn't show up as a surface material. 


If you look at the top of the picture you can see whe?’ 


4 || the binder is filling in. If you can look at the top you ©?’ 


5 || see where it sinks in. 
6 Q So, in other words, you have 4 sphere sort of, 


7 | of nickel, and you -l1ave sort of littl: grains of aluminum 


| surrounding it with binder in between the grains? 


9 |" Yes, binder between the grains and between the alun:: 


10 | and the nickel matrix. 


| Q wow, a8 it fair to say that the particle is 
12 | coated with a film of some sort? 

— A Specifically it is coated with a film of the binde: 
14 Q Are coated or clad with the film of the bind: 
15 | & ; Of the binder, yes- 

“| Q Ant the binder has aluminum then dispersed 
of A Yes sir. 

18 | Q I iae. Now, 1 refer you to example 31] agai’ 
a of either 25% ox 248 patents, they are poth the same. 

“al Does that not define the materialas a free 
“i flowing powder in which all of the nickel core particles 
7 clad with a dry iilm which consisted of aluminum partic l« 
ol ponded to each other and to the core material by the ph«. 
24 | binder? 


No, it doesn't. The aluminum particles are not be 


a | >» 
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to each other, a2. |. 31é aluminum particles are not bonded to 

the core materia!. 

Q They are not bonded to each other? 
A No sir. 
Q I thoug.t you said there was a binder in between 

the two -~ 
gi A The lang: ey<« says that the aluminum particles are bond 
9 || to each other. 
10 Q Right. Now, if I take two tennis balls and glue 
11) || them together »* a say quarter of an inch of resin between 
12 || them, are they bonded to each other? 
13 || A With resin, yes sir. 
14 Q Okay. 
is | A They are not bonded to each other. 
16 Q I thought you just said the tennis balle were 
7 bonded to each other? 
ie | A No, I didn't. I said they are bonded by the resin. 
19 | Q fo each other by the resin. Isn't that ——— 
20 | A It certainly is. But it is very important semantics. 


x+¥* ¥ 


Chee cows de. Maem - 


You can't fiqure that out? 


Let me ask you this: Honestly, do you believe 
that this line is 5 weight percent or 5 atomic -- what 
is your best belief that this line is according to -- 
A If you would like to go there I can definie it 


f-- you precisely. 


Q All right, let's go there and define it 
precisely. 
A This line -- 

Q Yes. 
A --‘which designates the 95 weight percent -- 

Q Yes. | 
A -~ nickel, 5%, weight percent, aluminum, represents 


the minimum of 30lid solubility. In terms of atomic 


percent it turns out to be very close to 90-10. 


(Continued on the next page.) 
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FL :GA 
T2R2PM 2 Q And so, would you conclude that the ~~ that in 
3 this chart the 90 shown, the point 9 shown is the atomic 


4 percent? 


5] A Well, yes, now that we have corroborated this. 
6 Q Okay, so that it's 5 weight percent -- right? 
7A We could have saved this had I been told what it was 


8 initially, instead of -- 

9 Q All right, so that's 5 weight percent, if we 

10 | look at the charts below, ‘se will generate 4,000 calories per 
HW gram atom, is that correct? 


12 | A With reference to room temperature, yes, sir. 


e 


x tF 


—— or pow mae ee 


MR. SPRUNG: Since we have had a speech, 


may I explain the witness has testified that past 
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this point you wouldn't get any heat evolved by 
the combination of aluminum and nickel. Clearly 
you had to have -- 


THE WITNESS: I most certainly did not. 


Q Oh, you didn't testify -- 
A No, sir, I said, in an exothermically-forming reaction, 
and in a solid scl:ution range, there is no exothermic forming 


reaction of the inter-metallic compound. 


Q What is an exothermic reaction? 
A A reaction which gives off heat. 
Q Heat, all right. 


When I combine nickel and aluminum in this range here, 
does it give off heat? 
A Yes, sir, but it is not an exothermic inter-metallic 
forming compound -- reaction. 

Q We differ on that, but let's -- Is it a reaction 


that results from the combination of nickel and aluminum? 


we 


A And is defined as a solid solution heat effect. 


% * # 
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eH WITHLSS: It is impossible scientifically 
to answer it any other way. 

THE COURT: Well, let me ask you this: 

When you keep saying it is a solid solution of 
heat, what docs that import? 

THE WIYNESS: Sir, we started out by talk- 
ing about the 3099 calories. The 3000 calories 
comes about from the patent, which says that as 
the cow;onents, any two metals which may bs melted 
togeth... to form an inter-metallic compound in an 
exothermic reaction may be used, the components 
should release about 3000 calories per gram atom, 
and preferably at. east 7000. That is what ini- 
tiated the discussion. 

Tur COURT: Well, I understand that, but -- 

THD WITNESS: Now, the -- the heat which is 


being referred to here is a common factor in any 


4 
system in which, when you dg¢sd1ve one metal into 


another, if the two metals are sufficiently adif- 
ferent, there will be a heat effect, which is due 
to the dissolving of one element into the other 
element, without the formation of any compounds. 
THE COURT: What I commonly call the heat- 


plus aspect? 
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THE WITNESS: Yes, but it comes about from 
dissolving, and aot forming exothermic inter-metallic 
compounds, which is what this addresses iteslf to. 
THE COURT: I see. 
THE WITNESS: And I cannot in any way change 
my testimony that the heat effect he is referring 


to is that due to a solid-solution effect. 


xr € 


| 
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uae wews  ieeatiied 


Q So your position is that when nickel and alumin 
combine in less than 5 percent aluminum to- form, say, a solid 
solution, or whatever you call it, of aluminum and nickel, no 
heat is generated? 

A I'm just telling you thet the reaction cannot take plac 
in the way you are describing it, because when ~~ and we have 
run the experiments -~ our calorimetric tests were exactly 
that, we took the material with 5 percent aluminum and 95 per~ 


cent nickel and heated it. 
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Q Yes. 
when the aluminum 


And the first thing that happened 


A 


melted was that we hac 4 big decrease in temperature. 


(continued on next page.) 
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Q You always get -- even when you ave more than 
five percent, you get it? 
A Oh, yet, sir, right, you got a decrease in tempera~ 
ture. 

Q And you got 1o peak? 
A Then yo: have to regain that heat, and then there is 
a peak, and {: :n oxidizing atmosphere, I've already testi- 
fied tht th: “cat effect is strictly the heat of oxidation. 

Q Akay, so if -~- let's get back to that. 

Now, we are taking what we call your -- to 
get back to realism, the 450 material son the Exotec mate™18.3 
right? And we put it ina crucible and’ heat it? 

A Yes. sir. 

Q We get up -- as we hit the melting point of 
aluminum we get a slight dip in temperature, then we get 
a peak in temperature, which you sy is wie to an oxidizing 
effect? 


A An oxidizing atmosphere, yes. 


Ka #F 


22 


23 


eee meme, a 


graphs, 


different rates of heating which you observed between the 
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Q While we are on this, while we are on these 


I believe you have testificd that there were 


& 
450 powder and the Exotec powder; is that correct? 


A Oh, yes, that's what the curves show. 
Q I see. So it's your testimony that one of the 
materials 


than the other; is that correct? 


A 


A 


its peak at 700 degrees, 


Yes, sir. 


heats at a faster rate when the reaction proceeds 


Q * Which heats at a faster rate? 


The 95-5 heats at a faster rate because it reaches 


degrees. 


after having been molten at 660 


Q Oh, I see. And that's your -~ that to you 


means that it heats at a faster rate; 


A 


I most certainly think so, yes. 


* F ¥ 


is that correct? 
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Q Right, but it establishes -- the furnace heat- 


for the furnace to get between 700 and 800 degrees, it takes 
a certain amount of time -- right? 
A The rate is the slope of the curve. 

Q Okay, good. And what is the slope of this 
curve as compared with the slope of that curve? 
A The slope of this curve -~ 


Q I calculate them as being substantially 
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identical, and if you will put the two -- there are two 
scaier that are the same, are there not? 
A I contend you have no way from these two curves of 


calculating the heating rate from the curve. 


x v7 
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Q Dr. Grant, if I have a nickel particle and a 


coating of, let's say, five percent aluminum on it, now let's 


suppose I start heating this particle. I reach a temperature, 
do I not, that the aluminum starts to melt? 
A Yes, sir. 

Q So I have molten aluminum. And then I reach a | 
temperature, do I not, that this aluminum on the surface | 
starts to react with the nickel on the surface? 

A Yes, sir. 
Q New, if the amount of aluminum wihch is on the 


surface starts to react, it goes in and reacts and forms an 


interphase, does it not, which is rich in nickel and aluminum 


A To the extent that the aluminum is available, yes, 
sir. 
Q Yes, okay. 
Now -- 
A In the meantime, as it is doing it, it, its melting | 


temperature of the mixture is going up?°tt's going up, and 


I'm getting an exothermic reaction on the surface, here; is 


JA 284 373 


3 Grant~cross 

that correct? 

A You are getting a small exothermic effect initially 
in the solution of nickel and aluminum. 

Q Let me ask you this, Dr. Grant: If the nickel 
in the center is still solid, can I form initially an inter- 
metallic compound on the surface of the nickel with the 
aluminum? 

A Depends on the amount -~- 

Q Is that theoretically possible? 

A Yes, theoretically. It depends on the amount 2 time 
that's available for these things to happen. 

Q So that according to your opinion, with five 


percent aluminum on the nickel surface, it is possible for 


the aluminum to start to react with the surface of the nickel 


exothermically and form into a metallic compound? 
A Yes, it may form a thin film of it. Yes, sir. 

Q And then as the particle melts, the aluminum 
will diffuse further, and probably the intermetallic will 
be lost? 

A Yes, sir. 

Q And so you wouldn't find it in the coating -~- 

right? 


A Certainly not. 


Q But you would get a reaction between nickel and 


24 


25 
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aluminum forming an intermetallic compound; wouldn't you? 


A Yes, a vanishingly small amount. 
Q Right, generating heat? 
A Yes, but not necessarily permanent heat. 
Q And if the reaction formed Ni,al, you would get 


how many calories per gram atom? 


A Well, I doubt that it would form Ni_Al. 
a ee 

Q Well, say that it would form NiAl. 
A It would not form NiAl. 

Q You said that it can form an intermetallic 
compound? 
A Yes. 

Q Which one? 
A Al, Ni. 

Q Okay; and how much heat would be generated? 
A of the order of 3,000 calories per gram atom -- I mean 


per -- per mole. 
Q And how much per gram atom? 
A Oh, I don't know; it's a calculation that might be 
six -- 6,000 or 7,000 calories per gram atom. 
Q 6,000 or 7,000 calories per gram atom. 
Now, I notice in your testimony when you were 
referring to the reaction which you testified would occur in 


the Exotec material, you kept using the term, exclusively hea 


5 Grant-cross 
of oxidation. 
BR Yes, sir. 

Q The heat is exclusively that of oxidation of 
aluminum? 
A Yes. 

Q What makes you think it's exclusively? 
A For the simple reason that the aluminum particles, 
unlike your picture, arermt in contact with the aluminum; 
there is no evidence that those eluminum particles stay in 


contact with the nickel, and these aluminum particles being 


physicaly separated, as the photomicrographs show distinotly 


over and over again, are in space literally, and they 
react with the first source of reactible material, namely, 
the oxygen in the flame, and burn to aluminum oxide. 


(continued on following page) 
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Q I see. Then you are testifying, according to 

your understanding, that the particles of aluminum act a6 

separate, discrete particles of aluminum, separate from the 


nickel; is that correct? 


A Yes, sir, yes, sir. 


a « # 
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No, I say if there were contacts between the aluminum 


and the nickel on a probability basis, then ultimately that 
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would lead to a solid solution effect for the amount of 
aluminum that was there, and for the amount of aluminum which 


reacted with the nickel. 


Q All right. 
A That's all I'm saying. 
Q In your opinion, does that occur in the 405 -- 


I'm sorry, 404 Material, and the Exotec Material. 
A Now wait, I would rather you separate those two, be- 
cause I have to give them two different answers. 
Q You said they are the -- I'm sorry, My error. 
450 and Exotec. 
MR, CALIMAFDE: What's the question? 
THE WITNESS: What is the question? 
Q The question is, in your opinion, when you spray 
Exotec or 450, does aluminum go into solution in the nickel? 
A Wherever there is contact between aluminum and nickel, 
with whatever the probability is that in the flame-spraying 
operation they do contact, to that extent there will be solid 
solutions formed between the nickel and the aluminum, yes, sir 
Q All right, so then if there is contact between 
the aluminum and the nickel, then we can have 4 reaction be- 
tween the nickel and the aluminum? 


A Yes, sir. 


ye -« DF 
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THE COURT: Yes, sir, the upper drawing, 
where the aluminum is bonded, coated, in the 
sense I have meant it all along. 

THE WITNESS: Around the nickel particle, 
not the -- not the agglomerate with the random 
dispersion of aluminum particles around. There 
I have no way of knowing what the probability 
is for contact and impingement of one particle 


on the other, to give a reaction. 


ye 
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™_all-end , 
Q Now, Doctor, is it possible for nickel to 
; | react with aluminum to form a nickel-aluminide and then for 
4 | the nickel-aluminide to oxidize to form nickel oxide, 
aluminum oxide? 
6 } A Yes, it is. That probability is very much smaller 
7 | because of a feature known as the activity or chemical 
8 potential of a system. As soon as the aluminum goes into 
9 | solution or reacts to form intermetallic compounds, its 
10 availability, its activity, if you will, in scientific 


nN terms, is sharply decreased, so that the efbistance to 


12 oxidation is highly enhanced by the fact that it has changed 


13 from pure aluminum to an intermetallic phase. 

4 For example, ité melting temperature goes up vastly. 
15 Q But the nickel-aluminide can oxidieze? ; 
16 A Yes, sir, but very, very slowly. As a matter of 

7 fact, nickel-aluminide is famous because of its extreme 

18 oxidation resistance. 

19 Q Is the oxidation resistant because it 


20 oxidizes? 


21 a It forms a think highly adherent refractory oxide 
22 skin which protects the balance of the material from 


23 | further oxidation. 


24 | Q So it does oxidize rather rapidly when you 


have free metallic nickel-aluminide, isn't that true? 
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Oh, but tiie amount is vanishingly small. 
Q I'm sorry. 
The amount is vanishingly small. 
Q I'm not asking you any amounts. I said metalli 
nickel-aluminide does react very readily with oxygen, is 
that true; yes or no? 


A Yes, sir, yes, sir. 


wT 
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2 cross you have been referring to ce.tain heats, like 4,000 
3 calories per gram atom; is it true that these heats are 


4 generally measured in an instrument? 


Me) A Well, yes. s 
6 Q A fairly standard-type of instrument? 

7 A Yes, reasonably. 

8 Q What do they call it? 

9 A Well, ewes are calorimeters, there are reaction 

10 chambers, they -- yes, these are standard pieces of equipment! 


1 utilized for these kinds of measurement. 


13 which will hold the heat without Joss? | 


12 Q Is it true tnat they are basically containers 
14 A Oh, there are losses but these can be calculated. 

o Q : And in measuring these values you put the 

16 sample or specimen in one of these instruments at a reference 
17 ‘temperature, say room temperature, is that correct? 

18 : ae Sometimes. 

19 Q And then you would heat the instrument up +o 


20 well past the melting point somewhere <= to where the 


reactions occur, measure the amount of heat that you have put 


21 

92 into do this, let the instrument cool down to the reference 
93 temperature, say room temperature, and then aseiees the 

24 amount of heat that's still in the instrument? 


Lhecrntneranennneentmes | Sail 


fi} 


That's one way of doing it. 


25 A 
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Q Is that fai-ly standard? 
Well, that's one ~~ one standard way, yes- 


Q And if you make such a measurement you say 


that the measurement is made at a reference temperatur, Say, 


room temperature, is that correct? 


A Not necessarily made at that temperature. Calculated 


Q Calculated. That's what I wanted to establish . 
As your value is down, what reference temperature that you ~ 
A Yes, very much so. 

Q What? 

Yes, very much so. 

Q What's the reference temperature? 

Room temperature. 

Q Room temperature. And what -- when we were 
referring to Defendant's Exhibit IL, the 298 degrees which 
you said was room temperature, thac's the reference temperatu 
A Yes, sir. 

Q Is it not? 


Yes, sir. 


] 


A 


Grant~-cross 


MR. SPRUNG: Your Honor, the witness has 


| 
| 
| 
| 
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testified as to certain tests. He draws very 
startling conclusions from these tests. 

MR. CALIMAFDE: Let's not use character~ 
izing statements about startling conclusions. 
What do you want? We'll produce it for you if we 
have it. Let's not taik about startling con- 
clusions. It's perfectly obvious ~~ 

MR. SPRUNG: What I would like is a detailed 
report as to all the tests that Dr. Grant conducted, 
on which he has based his conclusions. 

MR. CALIMAFDE: Do you have them with you? 

THE WITNESS: No sir, these are ~~ 

MR, CALIMAFDE: Where are they, at MIT? 

THE WITNESS: These are at MIT. 

MR. CALIMAFDE: Can you get them? 

THE WITNESS: Oh, yes sir, sure. 


MR. CALIMAFDE: Okay, we'll produce then. 


ex *- 


ee 


——————————— 


| 
| 


tests? 


A 


in addition I had analyses made. 


the methods by which they were taken? 


A 
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Q Those are the only tests you conducted? 
The only calorimetric tests. 


Q I'm not talking about calorimetric. The only 
I'm sorry, the only calorimetric tests I conducted, and 
Q No, you had analyses made? 


I said so earlier. 


Q May we have the analysis tests, the reports and 


Yes. 
THF COURT: They are here? 
Q And you have done nothing else? 
No sir. 
Q You haven't examined any coatings? 


Positively not. 

MR. CALIMAFDE: When you say examined what 
are you referring to? 

MR. SPRUNG: Sprayed coatings. 

MR. CALIMAFDE: But when you say examined, 
examined means many things: Microscopic’ *s 
electron microscope, photographically. 

Q Yes, anything that you could report on? 


Wo sir. 


setts ar 
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Q You have not? 


No gir. 


Q Have you seen the coatings produced by the 
Exotec material? 


A No sir. 


| 
| 
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Q And so I believe, if I understand your testimon 


6 


correctly, that you characterize Plaintiff's Exhibit 4 as an 


oxidation reaction because of the rapid rise up and the quick 


drop down? 
A Yes, sir. 
Q Is that correct? 
Now, do you get that quick drop down =~ 
A Yes, sir. 


MR. CALIMAFDE: You didn't finish your 
question, “quick drop down" in what, Exhibit 65? 
MR. SPRUNG: -- 65 to below the initial 


starting point? 


Q Do you? 
A Does it go below? 
Q Yes. 
A No, sir, it doesn't. 
Q So it drops down and then there is a. certain 


amount of heat and cooling off; is that right? 

A Yes, to the extent of talking about something which 
is an order of a degree and a sample which is not controlled 
to a gnat's eyebrow since we're waiting out & certain amount 


of material and we don't know that the packing is not 
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2 exactly alike, I would not attempt to try to aif ferentiate 


31 one degree differences and even two degrees aifferences among 
| 


| 


these materials because it would be absolutely insignificant. 


4] % OK 


5 


Roseflws. 6 


| 
} 
| 
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Q In other words, you had testified that the 450 
and the exothermic material are essentially identical; is that 
correct? 

A Yes sir. 

Q And yet on your measurements you get twice the 

temperature rise on the 450 than you got on the exothermic 


material; is that correct? 


| A Yes. 


Q How would you attribute that? 
VYA@IOvS 


1 A Waet factors such as packing density, for example. One 


| would be the small differences in the degree of looseness of 


the binder around the powder, how well packed the aluminum is 
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in the binder. These are the factors that deal with it. 


Q And that could result for twice the difference oO 


temperature rise? 


A Yes. It iid in fact. 


Ke * F 


® 
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- 
Q Now, visually, what is the difference in appea 
ance between the 80-20 and the 95-5? 
A The Metco 80-20, the 404, shows the surface of the 


nickel -- this is the nickel-clad coating which exists arcund 


the aluminum particles so that we are looking in that case 


at the external appearances of the nickel surface after 


the cladding, coating operaticn. 
In the Metco 95-5, or the 450 zlloy, we are looking 


at a -- inthe upper left-hand picture we're luoking at nickel 


particles which have a loose agglomeration of nickel -~ I am 


sorry, of aluminum powder in a binder around the nickel. 


Q I see. 


And this 4s a loose agglomeration of powder 


, 


around the nickel? 


A Yes, sir. 
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that a structurally integral unit? 


Q Is 


At room temperature? 


Q Yes. 
Yes, sir. 
Q I see it is a structural -- in other words ~~ 


THE COURT: What does “that” refer to? 


MR. SPRUNG: We're talking about the indivi- 


dual granules of the 450 powder and the Fxotec 


powder. 


Q Each of those granules, at room temperature, is 
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a structurally integral unit; is that correct? 
A Yes, they are integral. 
Q Are they structurally integral? 
A Yes, in the definition of structure, yes, sir,they 
are. 
Q And they are not a mere mixture of nickel and 
aluminum ccemponents; is that right? 
A Yes, they are a mere mixture of nickel and aluminum. 
Q They are a mere mixture? 
A Yes, sir. 
Q I see. 


In other words, you can at room temperature 
separate the nickel from the aluminum without structurally 
destroying the grounds? 

A Why am I restricted to room temperature? 
Q Let's talk at room temperature. I am talking 
about room temperature now. 


Do you understand what I am ~~ 


A Yes, they are structurally removable. Yes, sir. 
Q At room temperature? 
A Yes, sir. 
Q h other words, if you ordinarily handle them 


the aluminum -~- 


A Oh, wait, I am sorry, you are getting another set >of 


JA 
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2 conditions. 


3 Are you talking about just ordinary handling with your 


hands? 
5 Q No, what I am saying is you have a particle, 


6 is that correct, that has a nickel nucleus and it has aluminu 
7 stuck by means of a binder onto the surface? 

8 A The binder is on the surface? 

9 «6 yes, and the aluminux: is stuck there on the 

iT) binder, right? 

YW A Ir *.e binder, yes, sir. 

12 Q - e's in the binder, okay. Now, is that 

13 considered in your opinion, a grain of flame spray material? 


14 A Yes, sir. 


15 Q- A)l right, now if I took a knife or anything 
else,if I could get it that gmall,and broke the aluminum 
17 particles off, would I be destroying that grain? 


18 A Yes, sir. 


19 Q And it is not a simple mixture of aluminum 


20 powder and nickel powder? 


21 A Yes, it is a simple mixture of aluminum powder and & 


92 || binder around a n&ekel matrix. 
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Now, Dr. Grant, let us suppose that I take a graig 


ef 450 powder or Exotec powder, which is the nickel, the 
glue or the binder, with the aluminum in it, and it has a 
noeninal five percent by weight aluminum based on the nickel; 
is that correct? 

A. Yes, sir. 


0 All right, 


e 
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Now, let us suppose ~~ now I am talking hypothetically7y~ 
that I start heating this material so that the aluminum 
starts to melt and melts and comes in contact with the 


nickel surface. 


A I dont know that it would. 


(continued next page.) 
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Q I'm not asking you if it would. I am asking 
you to assume that it does. 
A I'm sorry, I cannot 
MR, CALIMAPDE: I object, your Honor. 
THE WITNESS: I absolutely cannot assume 
that. 
Q All right. 
I absolut ly cannot. 


Q You cannot assume taking a particle and 


heating it in such a mannter that the aluminum would melt 


and flow over the nickel? 
A You just put the binder in there. I'm sorry, I just 
don't see how -- what's happening 
Q Wouldn't the binder -- 

A -- what's happening to the binder. In the meantime 
as a function of the temperature the aluminum is oxidizing 
and has a very refractory impermeable aluminum oxide skin 
on it, and all I'm saying is that aluminum ox -- that 
aluminum particle is going to sit as an aluminum particle 
in an envelope of skin and that it will not even wet that 
nickel, absolutely impossible. Proven over and over and 
over again. 

; Q I see. 


In other words, I can take a nickel substrate and put 
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2 any amount of aluminum on it, tiny particles of it, and 


3 they will sit there as aluminum particles in an aluminum 


4 oxide skin. 

5 Q I see, and you won't reach a temperature 

6 where that particler will start flowing into the nickel? 
7 A In fact, vou would probably oxidize and burn the 

8 aluminum ‘long before that could ever happen. Absolutely. 


| “oe 4% 


a 


Ne. 


’ 
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Q At this 5% aluminum, 95% nickel is it possible 
theoretically possible, to get intermetal*ic comeounds? 
A Theoretically possible, prictically impossible. ¥ 

Q I am asking you is it theoretically -- : 
in other words, this is right on the line? 
A I don't know, T can't extrapolate to that effect. I 
gay theoretically possible, practically impossible. 
THE COURT: Let's -- let me have that 
once again, theoretically possible to do what? 
THE. WITNESS : Practically impossibie. 
THE COURT: 1 understand that, but 
theoretically possible to do what? 
THE WITNESS: To get ~~ 
MR. SPRUNG: To get an intermetallic 
compound between nickel and aluminum with 
5% aluminum. 
THE WITNESS: The phasing diagram says 


flatly, absoluteiy no. 


Q It does? 
A Yes, sir. 
Q Would you come to the ohasiag diagra™. whe 
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-- what's the minimum amount of aluminum at which you could 
get an intermetallic compound? 
A Anything over 5%. 

Q Where do you base your 5%, show me the line? 

Well - 

Q I want you to point out to me. 

Here is the 95-5 -- right? The reaction. 

Q It's not this line, is it? It's over from 
this line, it‘: wr. 
A No, no, are it is, right there. It's one tiny 
‘little graph point over. The reaction is supposed to take 
place at the melting temperature of the aluminum. If TI move 


across to the mel: ing temperature of the aluminum, I am th. 


in the solid solui ion range exclusively at 95-5. That's wnatlt 


\f 
the phase diagrai says. 
| 


Q You're almost on the line, right? 

Almost. 

Q How much more aluminum would you require to 
get over into the line? 
A Another one or two percent. 

Q That much? 


Yes, sir. 


es ¢ € 
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Q All right, so would you expect that you would 
have a proportion of that powder that might have 6% aluminum? 
Yes, sir. 
Q Okay. And would that portion -- and with 6% 


aluminum it’s theoretically possible to have an intermetalli 
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2 | compound? 

3 | A A vanishingly small amount and also you're assuming 

4 none of that aluminum has oxidized way before the reaction. 
a Q Now, when you say vanishing -- 

6 h vanishingly small, yes, sir, something of the order of 


7 | ys0¥ 2 or 3%, which would give no heat input whatsoever. 


Q Q If I have 6% aluminum and the balance nickel -- 
9 A Yes, sir. 

10 Q -- wouldn't I be right on the intermetallic 

Vv line? 

12 A No, sir. That's the limit of solubility. That has 

13 nothing to do with the intermetallic compound. That's the 


14 limit of the -- 
15 Q Doesn't it form at that line? | 
16 A In proportion to the quantities that the phasing | 


diagram dictates. 


_~ 
fe <) 


Q I see. 
19 A And that amount would be as I said earlier, vanishing 
20} small. 
21 | Q What do you mean by vanishingly? 
n | A Oh, one or two or three percent. 
23 | In other words, the heat effect would be -- 
24 | Q / Will you explain to the Court what you mean 
25 by vanish, you mean that it aisappeass? 


A Yes, that, too. 
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Q Let's not get down to the particles. I am 


talking if I put six percent aluminum and nickel together, c 


I get an intermetallic compound? 


A 


If you are talking about one particle, yes, sir. 
Q Okay. 
MR. CALIMAFDE: Okay. And another thing 
I want to make clear. Are you asking him 
about a particle that's coupled with some 
6% aluminum on this nickel or are you talking 
about the particle as it arrives at a substrate 
with some known percentage of aluminum on that 
nickel? 
MR. SPRUNG: I am talking if I can take -- 
THE WITNESS: One particle. 
One particle and get an intermetallic compound 
MR. CALIMAFDC: But what, what are you 


talking about? 
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At 6%. 


3 THE COURT: But my belief is, Mr. Sprung, -~ 


g back into infinitesmal 


I think we're qettin 


particles again. 


I under: tood the doctor to say several 
times that these one might call them inter- 


metallic minute type .exothermal reactions in 


the mass do not -- 


THE WITNESS: There is no net contribution. 


THF COURT: -- change any ~~ that's right, 


that's -- 
THE WITNESS: There is no net contribution. 
THE COURT: I mean that -~ 
mm. SPRUNG: That's his testimony. 
THE COURT: I understand you will do 


your best -~- 


MR. SPRUNG: T understand that, all that 


is ~~ 


19 | 

20 THR COURT: <-- to try to show that to be 

21 | otherwise, but that's what he said. 

2 9 Well, let mey ask you this, if I have -- if I 

23 just take the particle or mass and melt together 6% aluminun, 
24 the balance nickel, will I get an intermetallic compound? 

25 A If you are talking about one isolated particle, yes, 


‘ 


sir. 
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9 Q Can you teli me how many ~~ how many calories per 
gram atom of heat are developed when six percent aluminum 
1 reacts with nickel? 

THE COURT: Can you do that, Doctor? 

THE WITNESS: Yes. Provided I can give my 
answer completed. 

THE COURT: Well, let me say this. Have 
you one that? Have you made such @ -~ 

THE WITNESS: No. But this is a very simple 
calculation to make. If have a large mass. 

THE COURT: Right. 

THE WITNESS: There is his hypothetical 
position of a reaction at the six percent level. 
The amount of inter-metallic phase which would 
form dictates -~ positively dictates -- since 


he has established his system dictated by that 


€. 
phasisig diagram, he wil}, fom, perhaps om™e or two 


| 
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percent of inter-metallic compound which will 
generate heat. At the rate given in those number 8 
3500 per gram atom, that entire heat has to be 
distributed over that entire particle, which means 
the net contribution to the temperature of that 
particle is zero. That's the full answer. 

MR. CALIMAFDE: Is that with the aluminum 
sitting directly on the nickel or separated by 
a binder. 

THE WITNESS: Even worse if it's separated 
by a binder because there wouldn't be any reac~ 
tion whatsoever. 

MR. CALIMATDE: That's what we are talking 
about, separated by a binder. 

THE WITNESS: So the presence of that 
tiny amount of inter-metallic temperature does 


not affect the system exothermically. 


* % ¥ 
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Q Dr. Grant, do you know =~ and if you don't, say 


so -- what the minimum amount of aluminum to nickel in a 


nickel aluminum filam 


e-spray powder has to be to make the 


powder self-bonding? 
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What kind of powuer are we taiking about? 


alwninun i: tic inside. bo you have &ny opinion? 


A To have a Jignificant effect, it would have to be at 


Q retr's take the 404 with the nickel on the out- 


H 
| 
3 es a 
least 10 percent < wanum before you have 4 significant con: | 
I 

ft 


an inter-metallic compound . Li 


tribution from «1 exothermic verction material to forming 
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Q 
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n~ a 


+ 


pr. Grant, during your direct testimony you 


testified as to your understanding of the Magkiw patent, which 


coe 


is 2, 853, 403? 


A Yes sir. 


Q 


bey 


Now, in studying that patent do you see any 


specific mention of flame spraying? 


A No sir. 
Q 

move along ~~ 

A No sir. 


Q 


I see a reference to ~~ 


I'm asking you a specific -- and I think we'll 


You donot? There is a reference to powder 


metallurgy though, the usé of compaepte metal powders made and 


4 Grant-cross 
used in metallurgy? 
A Yes sir. 
Q Other than flame spraying would you give us 


some other examples of powder metallurgy? 


A Powder metallurgy is really extremely broad. It's uscd 


in preparing materials for ; ‘essing and sintering, for extrv: 
for paints. It in fact is used for shape-making generally, 
with the capability of going to any degret »f density. 

In fact powders are also extensively used for the ex~ 
trusion and -- for extrusion and forying rolling. They are 
also used for brazing. They are also used for hard-facing. 


They are also used for -~ well, many, many ~~ 


; 3) 
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THE COURT: Well, my next question really 
is this, that would it be correct to include the 
art of flame spraying within the term powder 
metallurgy. 

THE WITNESS: Yes sir. It's a very vital 
part of it. 

ZHE COURT: It is? 

THE WITNESS: In other words, the flame 


spraying industry relies on the availability and 


manufacture and sizing and characterizing of powders 


for its use. 
THE COURT: I see. So powder metallurgy 
in ite derivation really refers to the technique 
of powdering metals? 
THE WITNESS: The ~~ the technique of powder- 
ing and utilizing. 
{THE COURT: Powdering and utilizing metals ~~ 
THE WITNESS: Yes sir. 
THE COURT: -- in that form? 
THE WITNESS: Yes sir. 


THE COURT: All right. 


x ¥ * 
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Yes, that's what I mean, which examples does he | 
| 
THE COURT: Well, are you referring to 5 
and 6 of the patent, of the Magkiw patent? 
SPRUNG: Yes. 
couRT: Yes, there's a little table. 
SPRUNG: Yes, there is an example. 
COURT: Right. 


WITNESS: Yes. Well, it's very clear. 


nickel, cobalt, chromium, molybdenum, copper, 
titanium carbide. 
Q And those are specific examples of composites 


which he makes, is that correct? 


| 
i 
| 
| 
In this particular table he has selected iron, | 
| 
| 
| 


A Yes, those are specific examples. 


Q Does he give & specific example of a nickel~- 
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aluminum composite? 
A No, but he refers to specific -- 


Would you answer the question? 


(Continued on next page.) 
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Q He does not? Does he have a general listing 


of the types of metals which he can chemically plate or 


eons? 

Yes, sir. 

Q Where does that list appear? 

It appears in several places, actually. 

Q Where is the most comprehensive? 

Well, let's see, column 2, starting with line 13. 

“One or more of the metals of the group, copper, 
silver, gold, beryliium, zinc, cadium, boron, aluminum, 
indium, titanium, germanium, zirconium, tin, hafnium, lead, 
vanadium, mobrium, antimony, tantalum, bismuth, chromium, 
molybdenum, tungsten, manganese, iron, cobalt, nickel, 
ruthenium, rhodium, palladium, osmium, irridium, platinum, 
uranium and thorium." 

Q I had counted 35. 
A I haven't counted them. That's fair enough, 4 fair 
number. 

Q And what types of metals can he use as a 
coating material? 
A Predominantly because of the nature of the chemical 
bath which he produces, the plating metal would mostly 


commonly be nickel or cobalt or iron or copper. 


| 


| 
| 
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Q Does he list those? 

I think so. I'm not -- 

Q I refer to -- if we can speed this up 
beginning on line 35 of column 2. 
A That's C. 

MR. CALIMAFDE: I think it's 36, 
column 2. 
THE WITNESS: Yes, I'm just -~- 

"Metal valves which can be precipitated from 

an ammoniated solution by a reduction with 4 

reducing gas at elevated temperatures ‘and 

pressure are those of ostium, rhodium, 

ruthenium, gold, platinum, palladium, silver, 

copper, arsenic, tin, nickel and cobalt.” 

Q And I count 13 that you just read, isn't 
that right? 
A Yes. 

"Usually, however, these precipitating metals will"-- 

Q Just -- 

Well, I'm sorry, I'm reading it all. 

"usually, however, these precipitating metals will 
be of the grpup silver, copper, nickel and cokalt." 

Q So of the broad group of composites he can make 


just exemplified inthis column I get 455 combinations, is 


Grant-cross 


that right? 
A I would guess that's right, yes. 


we Oe 


Q Now, does Bredstreet mention in his patent 


at any point that his spray material the way he sprays it 


forms a self-bonding coating which can be used as a bonding 
layup for further spraymaterial? 
A Well, if one looks at column 2-- 

Q I'm just asking, does he say that? 

Yes, sir. 

Q Okay? would you point outwhere? 
A He says in column 2, at the very top, "Spraying onto 
a metal surface such as that, there is good mechanical 2s 
well as possibly a chemical bond between the material of 
the coating and the underlying metal." 

Q Okay. 

Chemical bond means alloy. 

Q I see. In other words, when I alloy twometals 
together, I get a chemical bond? 


A Yes, sir, absolutely. 


Q I sec. That's what it means to you. 
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Does that involve -~ 
Yes, sir. 
Q What? 


Yes, it does. 


a a 
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THE COURT: I will sustain the objection 
as to the flame spray art for what it's worth, 
and you may consider the question applying to 
your knowledge of flame spray patents. 

Are you familiar with the flame spray 
patents? 


THE WITNESS: Other than these which are 


Q Yes, other than these. 


A few, yes. 


we oe 


GR/td 
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_- mx. SPRUNG: 

Q I believe we finished our discussion on the 
Bradstreet patent when we broke for lunch, and I would like 
you to turn to patent No. 2943951, the Haglund patent. It's 
2943951. 

Is this problem -- I am sorry. 

Is this patent directed to the problem of flame spray in 
molybdenum ddsilicide in order to have the particles stick 


together? 


A Yes. It teaches the use of molybdenum desilicide, 


involving aluminum plus -~ 


Q Well, the -=- 
A I am sorry. 
Q I was just asking you a question. Yes or no. 


THE COURT: Just try to confine your answer 
to the question, doctor. I think counsel will 
probably -- will go ahead and your counsel will have 
an opportunity also to go over ~~ 
FHEWITNESS: You want to read that back to 
me, please? 
Q You will understand, I understand you have a lot 


more to say and I'm going to ask you. I am just trying to 


Grant-cross 


astablish -- would you like the question back? 


A Yes, please. 
(Record read.) 4 
A Yes, sir. 
Q Does the patentee poir* t that molybdenum 


d@silicide normally forms a film of silicon dioxide which 
prevents the individual particles from sticking to each other 
A Yes, sir. 

Q And does the patent indicate that a way of 
solving this problem is to flame spray the molybdenum déeilicifie 
with aluminum, so that the aluminum may react with the silico 
dioxide film, removing this film and avoiding this problem 


of the particles not sticking together when they are flame 


sprayed? 
A Except it is broader than that. 
Q Does it say that? We will get into that. 
A Yes. 
Q And additionaily, the aluminum in doing this 


does react with the silicon Zioxide; is that correct? 


A Yes, sir. 


Q Exothermically producing a little heat? 


Yes, sir. 
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Q I beliava you testified that the patent did not 


—_ 
ao 
—— 


| 
| 
| 
use tha word "gelf=bondiiig” but described bonding? | 
A Yes, sir. | 
23 Q And eside -= let's not look at the ciaims, but 
24 | inte the specification of the patent, prior to the claims, 


25 gan you poirit out: wnere there is any mention cx description of 
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bonding? 


» There isn't. 
There isn't? 
Now, where in the claim -- 
MR. CALIMAFDE: Excuse me, your Honor. 
May I direct the witness’ attention to the column? 
Again, rather than commit ourselves with memory ‘ 
testing here. 
THE COURT: Yes. What column is it? 
MR, CALIMAFDE: It*s column one, lines 64 
through about 67. It's the sentence beginning on 
line 64. 
™HE WITNESE: Yes. Sorry. 
"This xction depends thereon that said 
oxides giver intense reaction heat with aluminum 
whereby the reaction product adhering to the surface 
show an increzsed superficiai activity." 
BY MR. SPRUNG: 


Q Where are we now? 


ed 
oS 
Kd 


Column one, starting with line 64. 


Does this describe what happens when the reactio 


| 

' 

t 
: 


progact= are on the surface? 
A I presume it does. 


Q I see. 
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Does it define how the product adheres to the surface? 
No, sir. 

It says that the reaction product adheres to the panne 
Q It says that it adheres to the sur face? 


Yes, sir. 


Q Now, does that describe the bonding of the par- 
ticles onto 4 surface, or the bonding of the particles togethar? 
It says, "For adhesion together of said refractory 

component powder particles." 
A Wo, It does say that. It does say to each other. But 
let's see. No. That's the only one. 


Q I sae. 


Grant-cross 
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| 
| 
. And that goes with the teaching in the patent that the 
individual particles, when they are sprayed won't stick 
together because of this silicon dioxide film? 
A Until aluminum is added, in which case, they will 
stick together. 
Q Stick together. 
Do you have any personal knowledge, if this material 
is self-bonding? 
A No, sir. 
Q Do you know if its commercially offered, to yo 


knowledge, as a self-bonding material? 


A No, sir. 


Q Now, the patent in ‘ts preamble describes that 


a chemical plating -- strike pxsamble -- in its beginning, 


describes that a certain type of chemical plating process is 
known for nickel and in this process, you get certain spent 


| 
material and stray plating, and the object of the patent ia 
to utilize that material, is that correct? 


A Yes. It can be used directly, too, but it happens tha 


this is one of the ways it is used, yes, sir. | 


Q In other words, the object of the patent is " 


find one utilization for thie spent plating material and otra 


plating? 
A Yes, one. 
Q One use. 


The use that. they find is by flame 3praying; is that 


correct? 


Yes, #ir- 
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2 Q Okay. 


3 In other words, they take this material basically and 
4 grind it up and make a flame spray material out of it? 


5 A Yes, sir. 


6 Q Now, are you familiar whether the plating 
process is a commercial process, from which they. get this 


8 spent material? 


9 A It isn’t now. It was used as a =~ it has been used. 


| a 
| adh 
The product was soid to be used as a flame spraying Operaerers 
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& oo 
9 Q Now, how about -- is that any different thant 
10 the chemically deposited coatings by the Kanigen process? 
al 
1 A Not so far as I know. They can be made the same. 
12 Q Do you know if the manufacturer calls those 
13 materials alloys? 


A The unreacted material he does not call an alloy. 


Q He doesn't. 
I refer again to the brochure. What's the -~- 


A I'm sorry. What is the date on the brochure? I though 


| we were -~- I thought we were looking -- I'm sorry. f didn't 
know the date on this. This could be last week's. 
This material was available at the time the patents 


| were in contest. I have no idea what the date of that is. 


i phat could be 1973. 
Q I'm not asking for the date. I'm just asking, 


| you said that this describes the Kanigen process? 


| A Basically it does, yes. 


Grant-cross 


Q In your opinion, does the article attempt to 


analyze what the plating is? 


vn soma 
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A Yes sir. It says in abstract, “A nickel deposit pro~ | 

duced by the catalytic nickel reduction process, x-ray and | 
| 

electron diffraction revealed that the nickel deposit was in | 

the amorphous solid." 

It does not say nickel phosphorous. It says “the ae 

deposit was an amorphous solid," which saya that the nickel 

is there as nickel. Therefore, the phosphorous has to be 


there as phoephorous. 


A An undercooled liquid is one that has not crystallized 
in the process of cooling because of a thermal effect which 


prevents the arrangement of the atoms into a crystailine form. 


|) it therefore goes into a crystalline form either at a much 


Q I refer -- what's an undercooled liquid? | 


lower temperature or at some subsequent reheating temperature. 
Q Now, on page 109, the bottom to the last para~ 
graph, the author says "One o” the main questions regarding th 
nature of it as deposited metal is whether the structure is 
that of an undercooled liquid or a sub-microscopically fine 
grained super-saturated solid solution.” 
Is that correct? 
A That's what he says, yes. 
g Yes. 
Well, now, as an undercooled liquid, what. would 


be the form of the phosphorous in that undercooled liquid? 
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A It would be deposited as discreet particles of 


phosphorous unalloyed. 
Q I see. 
VM OEE 
It would not be in solution in the cooled liquid 


A A moot point as to whether you call it solution or not. 


| x choose not to call it in solution. 


Q You choose not to. 


Do you know anyone in the art who would choose 


to call it in solution? 
A Not anyone in the art but in the scientific field I 


don't know anyo. 2 who would call it that. 


Q Could you separate the phosphorous out of this 
material? 
A that has nothing to do with it. 

Q What is the size of the phosphorous? I'm not 


asking if it has anything to do. I'm asking a question, 


A It's an atomic or -~ atomic in form or an atomic 
clusters. 


Q I see. 
: So it's distributed in atomic form throughout or 
atomic clusters throughout? 
A Yes sir. 
Q This nickel? 


A If it were a solution, then x-rey diffraction patterns - 
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, ebhonild show. 


Q | Please? 


A Just a minute. I'm sorry- He's asking me to define 


whether it's a solid solution. I can't define it without | 
defining what a4 solid solution is. 


THE COURT: I see. 


I didn't ask you that. 


All I asked you is if you could separate it out? 


A No sir, because it is impossible to separate anything 


out of an amorphous solution, out of an intermetallic compound 


n or an atomically mixed system. It is 


out of a solid solutio 


to do it in any of these cases. 


impossible 
Q So this is something more ~~ the distribution 


s in the nickel is something more intimate 


of the phosphorou 
than you would normally get if you just had pieces of phosphorqus? 


A No. I woula say is less intimate. 


Q I see. 


| 
In other words, if you just mixed up pieces of | 
e mixtura? 


phosphorous with nickel, you would have a more intimat 


A No sir. I didn't say that either. 


Q Well, then wait until I finish my question. 


THE COURT: TI think Mr. Sprung and the Court 


are confused. 


THE WITNESS: He wouldn't let me answer the 
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early question of what's involved here. You know 


what -- may I? 


| THE COURT: All right. Go ahead. 


| THE WITNESS: If I take an element such as 


nickel, if I dissolve phosphorous or aluminum or 


silicon or vanadium or any other metal. Those two 


atom sizes are not the same. So when one goes in 


to the structure of the other, it sutomatically 


either expands or contracts that lattice. That is, 


the nickel atoms are arranged, it would -~- near 
perfect periodicity. In other words, it's re- 
peated over and over and over again. 

Now, as you add more of a larger or a smaller 
element, such as phosphorous, the dimensions of this 
structure change, and it's very easy to measure the 


dimensions of that structure to a billionth of an 


inch. You measure it in angstroms. 
It's very possible to do this, and the point 


is that if it is a solid solution, then one should 


be able to measure this as a change in the size of 


the structure. 
But that's not what you find. 
You find instead that the nickel has not 


is my reason for 


changed its structure, 50 this 
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gayinc that it is rot 4 solution. 

Furthermore hen that proccss is reacted, it 
then does form thc iptermetallic compound, NI3P, 
which is easily : ynized. It has its own diffraction 
pattern and tor i- no -- no ambiguity about this. 

But an 17 hous s'stom is not necessarily a 
solid solutic™ 

- conplication, of course, is that 
when particles 7t finer and finer and finer, the 
aiffraction . ttern is a 51t more and more difficult 
to interpret and this is -- I don’t sow -- just one 
of those facts of 1ife that I don't know how to ex~- 


plain tp a Court jr detail. 


~ oOK 


JA 346 


4 Grant-cross/Sprung 


Q Woul’ you classify this material from your 


understanding as a ratner unique structure? 
A Yes. 
Q Do you know of any other material that 


structure available? 


540 


has this 
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"2a kh Yes, but not in this context. 


is | system? Form this type of system? 


3 THE COURT: One which has perfect uniformity 

4 of molectlar structure? 

5 THE WITNESS: No. Of atomic struccuree 

6 The distribution of the atoms is not in clusters. 

7 It is not jin chaotic disarraySe It is unifornly | 

8 | dispersed throudhcul, again with the same 

9 | periodicity. | | 

10 Q Poes aluminum and nickel make tris type of | 

| 

12 A No sir. | 
: 13 Q It does not? | 

14 Now, the author takes this rather unique cee 


1§ and describes experiments where it is heated and he gets 4 


74 rise in temperature. Is that correct? 


7 A Yes sir. 
af Q And he concludes from that rize of temperature 


19 that it is an undercooled Liquid rather than a fine grained 


d eee 
20 super saturated soisd solution; is that correct? 


21 A Yes, that's whar he gays. 


Now, that heat, is that a heat of chrystallization 


| 
° | 


22 a 


, that he’s measuring or heat of fusion? 


a3 
94 || >A No, it’s not a heet of fusion. 
25 Q Well, heat of chrystaliization and fusion ar 


& “s 
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the same, aren't they? ‘Same number of -~ I'm asking you? 


A 


form? 


No sir. 
Q No, they are not? 
No, not necessarily. 
Q What is it, a heatea chrystallization? 
A heat of transformation if you will. 
Q I see. 
It's a heat of transformation? 
Yes. I think that’s the only proper term for it. 


Q That's -~- the nickel is not in chrystalline 


®o start with. 


Q And as ~~ because it's frozen by the chemical 


opp 
process in this rather Resd form? 


A 


Yes sir. 


Q And when you heat it, it releases and it 


rearranges to its normal chrystal form? 


A 


Yes gir. 


Q And the phosphorous comes in this chrystal 


structure; right? 


a 


Yes sir. 
Q Depending on its compesition? 


Right. 
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Q That's how much it contains, but 1'm going down 


a little further. 
A Ané then you say content of the composition is about 


11 percent. 
™~ All right. So that if you have -- does the -=- 


that subsequent portion tells us that if we have less than 


11 deena phosphorous when we heat this material, that we 


will get nickel crystals in a eutectic matrix and if we have 


a en eel 


an excess of phosphorous and we get NI3P, super-saturating 


bath; is that correct? -- 


9] A No sir. 
20 Q Isn't that what. jt says? 
21 A Not quite. q : 
2 | Q © Tell me quite? 
a 23] A . Well, it says the melt «- this is talking about ~~ 


upon subsequent ovsiing: the melt ‘begins super-saturated 


a 
Led 
ee 


with nickel in the event the phosphorous content of the 


ance scenes OR CAA LOAD AO 
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composition is below 1l percent, whereas upon subsequent 
cooling the melt becomes super-saturated with NI3P nickel 
peoestbini in the event the phosphorous content of the 
composition is above 11 percent. But in both instances you 
have nickel plus nickel vhasamnic. It's the relative amounts 
of the two which are really being defined here. 

Q Would you read -~ I read that it says specifically, 
in the event -- a little above that? 
A Yes. Line 9. 

Q Upon <-- 

In the event the -~ 

Q "tn the event that cooling the melt to the 
eutectic temperature of 880 degrees C, considerable solid 
nickel is present in the solution of the eutectic mixture, 


go that upon further cooling of the mass, the solid nickei 


is productive of primam@y nickel crystals, in the mass of the 


eutectic composition, that appears as gubstantially nickel 
dendrites in the eutectic matrix." 
A Yes, but that tells you nothing about the proportions 
of these. The phase diagram tells you what the proportions 
are. 

Q And then it says “If you have an excess of 


phosphorous, it becomes guper-saturated with NI3?.° 
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2 Q That was my question. 
3 A Yes. That standard phase diagram and the point is tha 


4 | at one position you have NI3P. That is the midpoint, when 
} 


your composition 4s composed of one atom of phosphorous and 


three atoms of nickel. 


Tf you have a little bit more phosphorous then 


this, you will have NI3P as the excess phase. 


If you have 4 little bit ‘ ss then that, you 


10 will have some primary nickel, and the amount of primary 


nickel depends on the phosphorous composition. It goes down 


an. 12 to zero when you reach zero phosphorous. 


I mean, this is no aifferent than the nickel | 
| 


. 14 aluminum diagram that we looked at. It is exactly the same 


“od _ phase diagram structure. 
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The manuscript -- T refer to tl.2 last page 


MR. CAL.MADOF: Thank you. 

THY CoURT: What is this, now? 

MR. SPRUNG: What? 

THI, COURT: Which? 

MR. SrulnG: of the article. 

THE COUT. One-ten of the article? 
eR. SPRi. Yas. Page 110. 


mH couRT: ALL right. 


BY MR. SPRUNG: 


Q 


It says, “Manuscript received March 14, 1956." 


And the application was filed on April 16, 


1957; is that correct? 


A That's what it says, Yes, sir. 


Q 


All right. So that the article was obviously 


written before the patent application was filed; right? 


A 


fore it was filed, yes. 


t xt 
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BY MR. SPRUNG: 


Q In other words, the patentee says he simply 


takes this material and grinds it up and sprays it; is that 


correct? 
A Yes, sir. 
Q And that’s the substance of the process 


that he follows: right? 
A Yes, sir. | 
fr) All right. | 
Is there any statement in the patent that on | 


spraying this material, heat is generated by an sxothermic 


reaction? 


A Not in the patent, but the article covers it. | 


Q All right. 


RK F | 


Q Doctor, we were discussing the Gutseit reference, 


United States Patent 2,908,589, yesterday? 
A Yes, sir. 

Q Now, it was my understanding from your direct 
testimony that it was your opinion that the Gutseit material 
4 flame-sprayed would be self-bonding, is that correct? 

A Yes. 

Q And would you point out the main portion of the 
patent on which you would base this belief? 

B Well, Column 7 speaks wall -- Column 7, line 16- 

Q What is the characteristic on column 7 and 
line 16 which leads you to believe that the material would 
he self-bonding? 


A Well, as I read it it says, "The phosphorus therefore 


reacts as & deoxidizing agent resulting in the capability 


of the molten droplets cr globules to wet most metals, even 


JA 357 
560 


Grant-cross 


2 though they are coated with a think, unwetable oxide skin." 


3 Most oxides, normally to prevent wetting, the nickel oxide -- 


the phrase, "does bond and does wet." Wetting to me means 


5 strictly alloying or ~~ oF welding. 


6 Q I see. So according to your understanding a 


7 flame spray material which would have this characteristic 


8 of wetting the surface on which it is sprayed would be 4 


self-bonding material? 


Yes, sir. 


A 
Q Is that correct? 


12 A Yes, sir. 


12 Q And doctor, I believe you testified that 
aluminum had this characteristic, is this correct? 


A Yes, sir. 


Q In other words, if I would spray aluminum it 


would wet the gurface? 


18 A Under the proper circumstances, yes, sir. 

“9 Q And you believe that would be self-bonding -! 

20 A Yes; sir, i think it can be. | 
21 Q will you tell us any other metals which have 

2 this characteristic which would be self-bonding in your -~ 

23 A Yes, sir, I think the material disclosed in the 

og | Montgomery patent. 


Q No, I'm just asking any metals per s@. 
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| A I'm sorry, that is a nickel plus magnesium oxide. It 
contains metal. 

Q No, may I rephrase that question. Po you know 7~ 
we'll get to that -- do you know of any metals per sé, other 
then aluminum -- and i'm not talking about alloys, I guess 
my terminology was not too clear -- just plain metais other 
than alloys which would have this characteristic and thus 
be selt-bonding? 

A Wo, aluminum I think is a perfectly fine, adequate 
example. 

Q I see. Do you know how long aluminum has been 
used in the flame-spray industry? 

A Many, many years. 


Q As long as you have familiarity with it? 


Yes, alvuminum has been used for flame spraying. | 


Q Now, what alloy other than -- I won't say other 
than, what alloys do you believe would be self-bonding when 
sprayed? 

A Alloys containing aluminum. This would include cobal 
aluminum, iron aluminum, nickel alumiszum would be -- would 
be self-bonding if properly done. 

Q And can you tell us of any other alloys or 
metals? Are you Samiliar with the self-fluxing nickel base 


alloys which we spoke about used in the flame-spray weld 
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processes? 1 believe they are alloys of nickel, cobalt and 
boron. 

A And silicon, yes, sir. 

Q Yes, would they be self-bonding? 

I think they can be self-bonding, yes. 

Q I believe you testified that the Gutz¢ * gaterial 
you had information was commercially sold act one tins 23 8 
flame spray ~~ 
A Yes. 

C (Continuing) -~ material, is that correct? 

Is this perzonal knowledge, or would you give us the 
basis of this information? 
A No, I -- I told you yesterday that I couldn't give you 
the details of it. 

Q You just have a general knowledge? That's 
understandable. 
A I'm aware that it was used. 

Q What? 
A I'm aware that it was used, yes. I don't know to 


what extent. 


ponding material? 


Q Do you know if it was ever promoted as & self- | | 


A to, sir, I don't. 


Q Do you know if it was ever listed in any 
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hanahooks or any publications 4s 4 self-bonding material? 
A No, sir. 

Q Is nickel a material which has this ability 
of wetting a surface to make it self-bonding? 

A Under certain circumstances, it could be, yes, sir. 

Q Under what circumstances? 

KR Oh, proper flame conditions, non-oxidizing atmosphere, 
proper 7 proper surface cleanliness, yes, it would -~- 

Q Well, what if I just took nickel and an 
ordinary flame-spray gun as we know it -- 

A I'm sorry, that's not what yo" asked me. 

Q This is a new question, Doctor. I say what ss 
we take nickel and an ordinary flame-spray gun, oxyacetylene 
gun, the thermal spray gun -~ Are you familiar with the 
thermal spray gun? 

A Yes, sir. 

Q The thermal spray gun, and spray it onto 4 very 

clean, smooth surface; would it bond? 


A No, sir, probably not. 


Yes, sir, under proper circumstances aluminum would. 


| 
Q How about aluminum? That would? | 
| 


t 


Q And you could spray another material over it 
ad use it as a bonding coet? 


Possibly not, no. NO, because there now ~~ there now 
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would be an oxide skin on top of that coat. 

Q Now, what about if I took the Gutzeit. Let's 
take a steel piate, clean steel plate, very clean, smooth 
ground , and take the Gutzeit material and a good oxyacetylene 


powder f€lame-spray gun and spray it on that surface; in your 


opinion, would tha. self-bond to the surface? 
A Yes, sir. 

Q It would? Wow, what if I took steel and spray 
it over the Gutzeit matex al; would that bond the steel to 
the steel substrate? 

A Possibly, yes. 

Q I see. That would bond -~ in other words, 

my over~layer of steel ther 31a be bonded to the substrate? 
A It could be if it's hot enough, the flame spray con~ 
ditions are right, yes, sir. 

Q And so that would be in your opinion & good | 


commercial self-bonding material? 


A Oh, I didn't say that. 
Q you didn't say that? 
A No. 
Q How would it ccampare with molybdenum in your 
opinion? 
A How would that compare with molybdenum? | 
Q The Gutzeit material? 


A S0 far ae I know, it ‘sould bond equally well. 


& 


yf " 
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Q - YI believe you testified that in accordance 


with your understanding 4 self-bonding material, what io _ 
considered in the flaae spray art ar a bo. f-bonding material, 
is a material that bonds to 4 clean, mild steel surface oz 
steel surface with about 2,000 pounds? 

A I don't think there is any magic any 2,900. I 
think if it stuck with a thousand that would be fine for 
application, if it stuck with 5,790 it would be finer. I 
don't see anything magic about the 2,000 or the 3,000. 

Q I'm talking about what's recognised in the 
flame spray. Do you knot’ according to your understanding 
smcox 21000 in the teeleh) 3 
A “3, wa went through that two or three times. 

Q Well, what bond strenth do you think the 
Gutseit meterial might have? 
A I have no idea. 1! didn't spray it. 

Q What is your understanding of & bonding coat 
in the flame spray field? 

A A bonding coat is one which will weld to the surface, 
which will be wette* to the surface, will be alloyed to 
the surface and therefore will stick. 

Q And what's its use in the flame spray field | 
for a bonding coat? Have you heard the term bonding material? 
A Yes, I have heard the term bonding materia)... Yas, sir 


Q I believe you testified you knew about 


Cross-Grant 
molybdenum. What's the purpose of it? 
AB Well, it can be put on as a coating of its own or 


it can be used as an wndercoating for something else to 


be put con. 


Q I see when it's used -- 

1 -- the same material can be sed either way. 

Q I see whea it's used as an undercoating then 
it’s used to bond the final coating to the substrate, is 
that correct? 


A Yes, sir. 


Y 
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18 : Q All right, let's get back to Schwayder. 
W This patent teaches the coating ofc repetaan carbide partic. 6 
20 with nickel, is that correct? 
21 A Yes, completely coated with nickel or with a4 nickel 
22 | nickel ‘nickel phosphate. | 
23 | Q What do you mean completely coated? | 
24 || A Well, that's what it says. 
al G Well, that's what I want, what's your under- 

| 

| 

‘ rl . a 
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standing of completely coated? 
Hy Meaning that the tungsten Sashiie partinie is 
completely coated with the nickel or with the nickel. 
nickel phosphide material. 

fa) I see. 

That's what it says. 

Q I see. Well, what if he just said, "Coated?" 

Rd 


A I'm sorry, he says, "Completely coated." Line 53, 


column one. This -- "These objectives are achieved 


by completely coating the tungsten” carbide particles with n kel 


or with nickel nickel phosphide." 

Q And you place significance on that “completely 
coated?” 

A Yes, sir. 

Q And in your understanding with the nickel 
coated tungsten carbide spray be a self-bonding material? 
A Well, he says so, he says in column one, line 66, 
"Tungsten carbide raw material and then surface coating the 
particles" -- I am just trying to find my location here. 
I'm sorry, if you can hang on for a moment. I think I 
missed my line there. 

MR, CALIMAFDE: May I direct the 
witness's attention to column three, the first 


oh, about 6, 7 lines and also column one, line, 
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about -- the paragraph beginning with line 48, 


line 48, column one. 


: Q I didn't hear it. So would you tell me the 


columns and read them for me? 

A Well, column 1, line 48 says "In a@dition it is the 
object of this invention to treat the tungsten carbide 
particles by surface coating them with nickel or nickel nicke 
phosphides so they become wettable or welded and may be 
braced to the work piece surface." But I'm sorry, that's 

not the one I'm looking for. I'm sorry. 


(Continued on the next page.) 
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Q Ta that -- well -- 


A That's not the one I'm looking for. 


-bonding, that 


Q Does that indicate to you self 


portion? 


A Yes, sir. The one I am looking for is the one where 


it says the coating dissolves into the iron. 


Q All right. 


A Well, I am sorry. rt's there. If I have time, sir, 


I can find it. 


Q Yes. 
THE COURT: A little below that. 
Q I just want to question you about the first 
sentence. 


THE COURT: Line 52. 


Q You said the tungsten becomes wettable ani -- 


A No, that 4sn't the one I'm looking for. I'm looking 
for the statement that says it dissolves into iron. 
THE COURT: Column 1, line 55. 


THE. WITNESS: Yes. I'm sorry. There it 


is, 
"these objectives are achieved by com~ 


pletely coating the tungsten carbide particles 


with nickel or with nickel-nickel phosphide. 


This coating acts 46 4 sacrificial material 
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which evaporates, oxidizes, and also dissolves 
in iron.” 
And that to me is an absolutely bit of 

evidence of bonding, self-bonding. 

Q I see. So it's your understanding of this 
patent that this would produce a self-bending material? 
A Yes, sir. That's what it says right here. 

Q I see. Let's go back to your first sentenca. 


You believe that a material if it becomes wettable and may 


be welded or weted to the work surface, it would be a self- 


bondable material? 


A Yes, sir. 


Grant~cross 


y high melting | 


Q So they incorporated 4 refractor 
insulating material in a metal which is generally lower metal 
melting; is that correct? 


A. Yes, wir. 
Q That is sprayed to let it stick to a base; is 


that correct? 


A Yes, sir. 


Q And that ia applied with a -- it sys @ powder 


weld oxyacetylene powder gun? ty am referring to solumn 3, 


line 44. 
A Yes, that's right. 
® 
Q And, again, in colmn 5, about: line 5 or 6, 
| 


"powler weid acatylene flame powder: gun;" is that right? 


A Yes, sir. 


And it’s your understanding that this material 


Q 
4s self-toniing; is that correct? 


A Yes, six. And the reason ~~ if you look at column 5, 


“the metal surface to be flame~ 
rit blasting, using | 


line 6 to 15, it says: 


sprayed was cleaned and roughened by 9 


a gwrp and fairly coarse silica sand or 3Llicone-carbide 
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grit. The coating was applied by the same technique as used 
for flame spraying metal powgders, which is well known to the 
art. The coating is accomplished without undue heating of 
the target (the metal part being coated). The temperature 
attained by the target is controlled by the distance from 
the gun to the target. Just enough heat is used to alloy 
& given coating to a given metal dase." 

That's why I say self-bonding. 

Q What? 
A That is why I say it's self-bonding because it is 
alloyed to the surface. 

Q It is not your understanding that you apply 
heat with this powder weld gun, enough heat so that the alloy 


ing occurs? 


A No, sir. It says the metal part being coated is 


cold without undue heat, which to me means a4 very, very 
gmall amount of incidental heat from the spraying operatic 
Q I see. | 
A It specifically states that. 
THE COURT: Now, when you say a given 
coating, do you consider that it is an alloyed 
or alloying process when the coating is of a 
ceramic nature? 


THE WITNESS: No, sir. This particular 


| 


Grant-cross 

material is a composite material, composed of 
metal plus oxides. So in a true sense it ig a 
composite wrich is -- the oxide is within the 
metal coating. And that metal~like coating to 
which can be added nickel, cobalt, iron and 
their alloys. So there is lots of metal there. 
And the alloys, you will note, include nickel, 
cobalt, aluminum and their alloys. And that is 
the bonding phase. It specifically states that 


it is, “to alloy.” 


«x * * 


Grant~-cross 


So that this is -- in order to achieve the purpose 
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of spraying he makes 4 composite wire of the two emteetbre 


metals; is that correct? 


A Yes, sir. 
Q And just sprays it though with the standard 


wire gun? 


A Sometimes with aluminum flux. 


Q And does it spray with aluminum flux? 


A No. Not jointly. 


Q And is it your understanding that this material 


is self-bonding? 
& Yes. From -- reading again, if I may, page 3, line 


25, “heated to a temperature such thet the particles of the 
metal are welded to each other and to th: plate.*® 


Q 0.K. Now, does this patent relate at all to th 


powder metallurgy field? 


A No, sir. 

Q But it is directed to flame spraying? 
A Well, it's the wire technique rather than the powder | 
technique. 


* * 


in 


i... 
—* 
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I see, I am talking about -- have wa Soverdd 
; we 


’ 


re Jk 97S 502°" *, 


Grant-cross . 
wt 


all the patents which you believe relate to the flama spray 
A Well, I am wondering ~= I wonder if I took & quick 1 

at Herz and Grala -~- lierz is not a flame spray operation, but 
* by " 


it does discicse the nickel aluminum composite material, but * 


not flame spra, ing. 7 ‘ 
Q How about -- aa 1 
A Grala is also not flame epraving, but again, simply | 


discloses the aspect of nickel aluminum being an intermetallie| 


} 


exothermic reacting material. 

THE COURT: Ditto. 

THE WITNESS: Yes, ditto. iS 
Q So, Dr. Grant, we have covered a number of eis 
‘ | relating to flame spraying specifically, have we? 


| A Yes. 


Q Bradstreet, Haglund, Montgomery ~~ 
. : ~ ’ 
| A Gutzeit. “ : 
Q pid I miss any? 
} A” Se aglier. 
Q Sch agder;and all of these patents disclose 


| self-onding flame spraying material; is that correct? 

1 A Yes. Their language tells me -- 

Q No, Is that correct? 

1A That's correct. : a. 


Q We don't need -~- 


MeN 


EW aad 
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“ 6 

TY COURT: All right. <2 

Q And what is the common feature of all these* 


references, if there is any, that makes their material self- 
4 Mar’ 


bonding? a“ 


uN Well, for one thing, many of them disclose the use of 
aluminum to oxide and thereby generate a large amount of | 
exothermic heat., which permits then, the material to became | 
powder, to become plastic and molten, and at high velocity 


to impinge upon a substrate and thereby adhere and to weld, 


Ry 


and to & OY. = 
Q Which ones disclose that? igx 
A The Montgomery discloses that. ye 
Q Montgomery discloses the use of aluminus fot the 


4 


purpose according to your understanding. 


A Well, it certainly oxidizes. oe 
Q Do you mean = 
A There's ne way to avoid the oxidation. It's in an 


oxidizing flame, It will oxidize and generate heat. And’ 


a 


does weld. oe 
Q Let me ask you as to these, would any of chen 
be any more self-bonding than aluminum itself? 
A Yes, they would be. 
Q what additional reaction would be involved © 


and would be involved if you spray aluminum itself? 
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R It's fat the additional reaction. It’s the fact that 
you are accaceenba with perhaps the amount of oxide that yoo" 
generate along with the process. And if you had other materia 8 
there, particularly if you were looking at it as a substrate, 
you would have less oxidation potential than nickel or aebait 
would be. And in any superior coating, has something better 
to stick to it. It's a two-step operation. 


9 So that it. 4s the common feature of all these 
a 


patents which make them self-bondingy is that correct? |. 


A Yes. It's one of them. oo 


Docter, if you would emplain about this coms 


ra 


feature, it would -- 
A Well, I said one of the common features of these, is 


4 


the presence of aluminum, which during oxidatiqn in the” ey 
oxidizin. flame, generates additional heat, and this provides 
for the particles to -- powder particles to become plaatis’. 
and molten, and thereby, to enhance their ability to weld | ‘ 
or to alloy to the substrate. 

In addition, as a second feature, the aluminum oan act 
as a flux, and can be oxidized the subsurface of the sanetrate! 
theraby also making it easier for the powder to weld and: “4, 
alloy to the substrate. 

These are two common features of many of these. 


Swe: 


o.. Doctor, when you say flux, do you mean hela: 
wetting characteristics? a 
A : to, sir. 1 don’t mean that at all. I mean ree 
ability of aluminum, for oni or phosphorus, for example, 
or ailicong for example. 1 “4 rs 


Since it has a very high affinity for oxygen to’ _ 


the oxidized film is the thing that presents welding or. r 
bonding. And the purpose of the strong reacting elenent’ eich 


as aluminum and phosphorus or silicon, is indeed, to Fegiscs 


| 

j 

j 

| 

the substrate which will have an oxidized film on it. a 
| 

| 

| 

| 


- 


that oxidize to flux it, namely, to convert it into a «=< 


instead of a film, flux it into a fine particle. And it frees] 


JA 379 


Grant-cross . 
’ t y 


wo 


the substrate then of any interference and makes welding for 


bonding much easier. 


0 Does that occur on different types of surfaces 
a 


or only specialized surfaces? 


A Any kind of surface. 


Q In other words, if I took aluminum and sprayed 


it on nickel, it would do that? 


A It could. 


@] Are there any other features common to these - 


» 


patents that make them self-bonting? 


at 


A No, I think we have covered them, the exothermic «~ 


reaction, the fluxing reactione 


Q That's what makes them eelf-bonding? 
A Yes. 
Q That's what these patents teach to you? 
A Yes, sir. on 
Q I see. So if you read these patents as a Js: 


what they teach to yon is that if you would take the aluminum | 
and let it externally react by burning, it will make a self- 


bonding material; is that correct? 


A It certainly helps in that respect. Yes, sir. 
Q Well «= 
A It will give it self-bonding characteristics. * 
0 That's your understanding of the teaching at the 


Grant=cross 


patents? 


A Yese 


{HE COURT: Well, maybe it woulg help a .- 


little, to ask this. Dol understand that the 


net of this is that the aluminum is the critical. 


Bi 


~ 


element here, which serves a dual function? 4 
THE WITNESS: Yes, sir. 
THE OOURT: Is that it? 
TIT WITNESS: Yes. 
THE COURT: Putting it in the nutshell? ee 


iy 
THE WITNESS: Yes, sir. ott 


. 588 


3 a | 
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5 
= 
1g: 
Q What does he say? : 
A. He simply says there are problems éncountered in making 


t - 
f 


these materials. 


But the exothermic reaction, while a critical part of 
it, isn’t the reason that the material is no good. Nickel 


aluminide NIAL, is a prittle ~*terial. 


Q put this has nothing to do with the exothermic 
reaction? a 
A Yes, it does. 


Tt teaches the fact that nickel and aluminum combined 
t ome mee 4 
in this ars will extesnaiiy react to form an intermetalli¢ 


| compound, That's all it ‘attempts. 


% oF OF 


ee 
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THE WITNESS: Yes, sire 

It's included in this patent to demonstrate 
that it was well-known in the prior art, that nickel 
and aluminum, in proper proportions when reacting” 
would generate large amounts of heat, forming ‘en: : 
intermetallic compound. a 


(Continued on next page.) 
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Q Does it solve this problem by allowing the 


reaction between the nickel and aluminum to occur in a very 
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specific manner with the nickel and the aluminum in a very 
specific form? 
A Yes sir. 

Q Okay. 
A "forming the nickei in gmall discreet shapes, forming 
the aluminum in pieces each larger than each of said nickel 
chips, placing the nickel chips and aluminum pieces in an 
induction furnace in contiguous overlying layers, introducing 
an inert atmosphere into said furnace at a pressure in excess 
of atmospheric --" 
Q What do you mean by inert? 

THE COURT: You will help me if you give 
me the column and the line. 

THE WITNESS: ‘This is column 5. It's the 
single claim patent. 

THE COURT: 1 se@. 

THE WITNESS: Yes, he gets his reaction by 


making sure that his nickel and aluminum are in 


19 

se good contact with each other. 

1 Q In a specific form large chips and layers? 
A I don't care, As iong as they are in good contact. 


Grant-cross 


MR. CALIMAFDE: Your Honor, the only claim 


asserted against us in the process patent, the 


248 patent, says not a word about self-bonding. 


MR. SPRUNG: It doesn't matter. The 
result -~ we will brief that, t00- 


MR. CALIMAFDE: It talks about thie new, 


allegedly new, material. 
MR. SPRUNG: We teach how to do it, and \ 
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the results are inherent. 
MR. CALIMAFDE: Oh, is that right? vi 


MR. SPRUNG: ‘That's right. 

MR. CALIMAFDE: You're getting all this 
down, Mr. Reporter? 

That's another reason why it's invalid, 
if the result is inherent. But your Honor, apart 
from all that, this only claim about which we've 
heard a new result, this allegedly new result 
of self-bonding, which is an expression adopted 
by the patent owner, does not appear in the 
only claim asserted against us. The process 


calls for -~ 


x OK 
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How does he solve these problems? 


Q 


A By taking nickel and aluminum and zirconium, by com= 


pacting these intimately and reacting them to obtain an 


reaction of the intermetallic compound whic 
roduct which is then K 


exothermic heat of 
is formed to produce an intermediate p: 


subsequently crushed and prepared for powder for subsequent 


hot pressing, sintering. 


Q If the ultimate powder is reacted powder of 


aluminum and zirconium? 


A Yes sir. 


Q Now, does he solve his alloy problem mainly by 
the incorporation of zirconium? 


A He adds zirconium. I don't know how well he solves hiv» 


| problem. Tf don't see any significant numbers in his product 


which tells me what results he got with his material. 


Q You know how much girconium he adds? 


| aA Up to 7 percent. He lists a number of composition 


| ranges, but they're all between 2 and 7 percent on average. 


Q pid I understand your testimony on direct that 


| 
| 


| 
| 
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he made a composite flame spray powder? 

A No, he made a composite powder which was used for 
sintering and hot pressing, but certainly could be used for 
spraying. 

Q Would you point out where the powder which could 
be used for spraying -~ 
A I didn't say that. I said "And which." He prepared 
a powder for metallurgy which could be used for spraying. 

Q That's what I want you to point out. Where in 
the patent is this powder which could be used for spraying? 

A He produces the powder. He does not use it for spray~ 
ing. 

Q I say where does he produce; show me in the 
patent where he produces the powder which, in your opinion, 
could be used for flame spraying? 

A “The co:.jlomerate -- I'm sorry, column 3 line 65, “ine 
conglomerate is then crushed into a powder such as minus 109 
mesh particle size and the powder body size is further reduced| 
in size as by ball milling in a tungsten carbide mill under a 
cover of a suitable protective liquid until the particles of 
the conglomerate have been reduced to a size of 2 to 5 microns 
or minus 325 mesh particle size." These powders are, ob- 
viously, suitable for powder spraying. 


Q Fine. What is the composition of these powders? 
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A Nickel aluminum in a metallic composition containing 


| up to 7 percent zirconium alloyed to the nickel aluminum 


intermetallic. 


Q The nickel aluminide has already formed in the 


| powder; is that correct? 
A Yes sir. 


Q If you spray that powder, would it be exothermic 


ally reactable? 


I never said that. 


A 


Q I’m not asking you. 


No sir. 


Q It would not? 


No sir. 
THE COURT: This is not exothermic? 


THE WITNESS: it had already gone through 


the exothermic reaction. 


TINE COURT: Before it became powder? 


THE WITNESS: Yes sir. 


Q So, it's a pre-reacted powder that you would be 


flame spraying? 
| A Yes sir. 
Q Would that be sel f-bonding? 


1 A I think it could be, yes sés. 
Q wave you studied; ike Shephard patent 2565417 
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No sir. 

Q You have no familiarity with that? 

No sir. 

Q I forgot one. Hensel patent. Does that dis- 
close a flame spraying material? 
A No sir. 

Q What does that disclose? 

Just a minute. I'll be right with you. 

Q Give us a quick summary. 
A It represents, discusses 4 composite powder ia which 
particles of powders of tungsten and molybdenum are individually 
coated with platinum, palidiun and such precious metals, 

In other words, it is there primarily to discuss the 


production of a coated composite powder. 


Q flow do they form thr coated composite powder? 


A That's in here, too. I'm reading the first page, 
column 2, "The protective coating of rhodium, platinum, 
palidium, may be applied by any one of several methods such a6 
electro-plating, cathode sputtering, metallic spraying, con~ 
densing evaporated metal on the particle surfaces, chemical 
deposition.” 

Q That's what you are citing that for? 


Yes sir. 


Q Is there any other coating similar between the 
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Hansel patent and the way coated pow’ sre exe mace? 

A They may a)79 be coated by fire coating the powder 

with a dispersive adhesive, then dusting the odueaive coated 

particles with the protective metals in powder form and sub~ 
| sequently heating the coated powders to disperse the adhesive 


in diffusing the protective metal into the surfaces of the 


| yefractery powder. 


* * ¥ 
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Q Dr. Grant, at the conclusion of your direct 
testimony you were good enough to make plaintiff's exhibit 69. 
Did you draw that? 

A Yes sir. 
Q In which you compared Metco 404 with, I believe, 
the Exotec material marked 29904; is that correct? 
A Yes sir. 
. Q Would you be prepared to prepare a similar 
chart for me comparing the Exotec material with the material | 


of example 31 of the 515 patent? 


h You mean you want the ynoieertidid column? 


Q Just the same way as you have done in connection 
with 404 and 29904? 
A Do you want me to draw it? 
| Q I would appreciate it very much. 


(Witness leaves stand; complies with Mr. 
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Sprung's request.) 


A Since I do not have to draw it twice, may I draw @ 


parallel to it? 
THE COURT: Fine, that's all right. 


MR. SPRUNG: Fine. 


(Continued on next page.) 


JA 394 


1 Grant-cross 636 
Q Let me ask you first, the Metco 450 would be 


identical to this; is that correct (indicating)? 


A Yes, sir. 
8 Would you write on that Metco 450. 
A ‘(Witness complies.) 
Q We're talking about Example ;}> (515) patent. 
A Nickel nucleus as before (indicating). 
Q What's the significance? 
A But now with 15 percent aluminum instead of 5 percent 


aluminum in resin varnish incorporated; and, therefore, if 
we are assuming Example 31 started out with the same size 
nickel nucleus as before, you would simply increase by & 
factor, perhaps, 3 ~~ notqite 3. The thickness of the var- 
nish coating containing the particles, 80 instead of having 
the thin coating I have {indicated here, you would have 4 
thicker layer of conglomerate of the varnish containing 
the aluminum particles, but es I must assume not eve: 
having seen a product made according to Example 31, that 
there would be no contact between the aluminum particles to. 
each other directly and no contact of the aluminum particles 
directly onto the nickel nucleus. 

As I eay, this has to be prefaced by the fact i have 
not seen No. 31, but I have seen the 45{ alloy and I have 


also seen the Exotec alloy. 
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THE COURT: So I am clear, you mean by 
your actually having seen the others and your 


position, they are not in contact, you assume, 


this condition prevails here? 

THE WITNESS: This example 31 is supposedly 
described by the same method as has been usec 
by making up the previous. 

MR. SPRUNG: Let's give this an exhibit 
number (indicating) - 

THE CLERK: So marked as pefendant's 
Exhibit K and N. So marked as one photograph 


marked for Identification as Defendant's Exhibit 


EN. 
MR. CALIMAFDE: May I see it? 
(Exhibit handed to Mr. Calimafde.) 
Q pr. Grant, I hand you Exhibit KN and ask you 


assume that this was a cross-sectional photo of the material | 
of the sianpte ai. 

A All right. 

MR. CALIMArDE: I am not sure I have pre= 


pared my witness -~ 


MR. SPRUNG: I'm assuming it. 
THE COURT: I thought KN was the exhibit 


number given to this chart. AmTI mistaken in 
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that? 

THE WITNESS: You haven't given this. 

MR. SPRUNG: ia emis given this. 

A What's the magnification on that? 
Q 400. 

(Exhibit handed to the witness. ) 

MR. CALIMAFDE: Your Honor, I'm going to 
object to this exhibit unless it's properly 
identified and authenticated. 

MR. SPRUNG: Well ~~ 

THE COURT: I‘1l take it subject to 
Sinden 

MR. SPRUNG: I see nothing wrong with 
asking him to assume something and then if the 
assumption proves nil -- 

THE COURT: All right. 

A So that the nickel particle, according to Exhibit K; 
is it? 

Q Yes. 
A Nickel particles are larger than they are in the 


| 


previous figures that I showed where the particle size was of * 


the order of 60 to 70 microns. If these photographs are 


correct, these photographs are more like 75 to 100 microns, 


so these nicke} nuaqlei are almost twice as big to 


atart with. 


| 


JA 397 


4 Grant-cr7es 639 


So, in this respect, he is showing me material which has & 
aifferent nickel nucleus and the previous two materials. 

MR. CALIMAFDE: pifferent in diameter? 

THE WITNESS: Yes, sir, which means the 
surface area al60, obviously, must be aifferent, 
too. : 

Q Go ahead. I'm asking in general. 
A zr don't apologize for my artwork. f would say my 
artwork still stands. 

Q You have a circle around the outside of this 
(indicating). You don't have it here. What's that? 
A I'm sorry: I have 4 dotted curve. 

Q Why don’t you draw them, unless there's some 
special difference? 
A I'm sorry. I didn't attempt to do any artwork here. 
I didn't attempt to show the precise position -~ 

THE COURT: You're dotted line represented 
the perimeter? 

Q The solid line indicates the perimeter here? 
A tssentially, I made no attempt to draw this artisti- 
cally or precisely. 

{HE COURT: Very well. 

gince this kind of a particle -~ 


THE WITNESS: Since this kind of particle 


. 


| 
| 
| 


A 


prior level (indicating), 
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in an oxidizing stream would undergo oxidation 
of the aluminum particles to give me osetia 
oxide, I will assume that my temperature increase, 
delta T and the function of the temperature would 
still give me a reaction which would look more 
or less like this (indicating), in which I would 
expect that the maximum peak would be achieved 
at 700 C, which is the characteristic trademark 
for that particular oxidation reaction and that 
the temperature would fall off, more or less, 
just as rapidly as it rose to some level approxi- 
mately similar to the initial level, because this 
would be a relatively violent operation in which 


now you would be burning almost three times 48 


much; essentially three times as much aluminum 


as you did in the 295 material. 


The temperature level would go, obviously. 


to a higher quantity. 
Q poctor, what is the nil? 


Meaning no significant ~~ no increas 


ficance. 


Q Would you write "nil," there then? 


Nil (witness complies). 


e in here over the 


to which I will attach any signi~ 


Grant~cross 


Q What's the significance? 


A The other one is nothing more than the burning reac- 


tion. Now, I have the aluminum particles dispersed initially 


not always completely coating; that is, 


coat around the particle, 


and unevenly and 


not being completely in the varnish 


that there would be gaps of this sort, to draw it; and in the 


the high temperature reaction, these 


high velocity and 


aluminum particles tend to separate from the particle, from 


e and oxidize according to this reaction 


the nickel particl 
. 
(indicating), to give me the exothermic heat of oxidation, 


not inter-metallic formation. And since the nickel particles 


and aluninum particles are not in contact, I must assume 


that there would be no impor tant contribution of an exothermi 


inter-metallic forming reaction, except on the probability 


that maybe some impacts on 4 collision course between these 


particles. 


To that extent, I don't know what would happen. 


THE COURT: Do I understand you to Say, 


even with respect to oxidation, however, that 


would be exothermic, but not inter-~metallic? 


THE WITNESS: Not inter-metallic. The 


patent probably says it must be inter-metallic 


exothermic reaction. It denies there is or can 


be any oxidation exothermic reaction. They don't 


\ 
AN 
~~ 
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want an exothermic oxidation reaction. That is 
specifically ruled out within the patent. 

THE COURT: In your opinion, you say there 
is an exothermic oxidation reaction? 
THE WITNESS: Yes, sir, I'm sure. 
Q will you follow the teaching of Example 31 of 
the patent? 
AD No, there's nothing spelled out there in Example 31 
that tells me there's going to be a heat of oxidation. 
Q It tells you how to make and spray 4a material. 
You are saying when this occurs, this is what happens; is 


that correct? 


A That's what I am proposing as to what would happen. 


Q What is this Delta H? 
A That's the exothermic. In other words, minus Delta H, 
equal to the peita thermic oxidation reaction. 

Q Both of these then are quite similar; is that 
correct; except for the quantity of aluminum? 
A Yes, essentially. Unless, there's a small amount of 
intexr-metallic formation, which I have no way of judging, 
because I don't know what the probability of contact between 
the nickel and aluminum would be in flight. I don't know. 

Q We didn't understand that from your previous 


testimony, Doctor. 
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All right. 


Q In your opinion, would the Exotec and the Metco 


450 give a sel f-bonding fiame-spraying coating? 


A Yes. 


Q As would Lxample hg 


THE COURT: Doctor, did I understand you 


yesterday to say that you would, could get this ‘“*“~ 


metallic compound if you have as much as one Or 


two percent over five? 


THE WITNESS: Practically, unimportant. 


THE COURT: You're talking in terms of a 
fleeting? 


TUE WITNESS: Yes, this is a smidgeon of 


it, which you dilute it into the volume of the 


reaction product, is not a measurable signifi- 


cant product. 
| 
THE COURT: To get what you consider 


inter-metallic composition, would you have to 


require a greater percentage of aluminum or \ 


would it be more intimate contact ~~ 


THE WITNESS: “Toth. By my attitude, 


you would have to have at least 10 percent alum- 


dinum. 
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“YE COURT: Here you have 15. 

THE WITNESS: Yes, I'm saying you would 
have to have at least 10 percent before you can 
begin expecting from the face diagram that you 
should get it. Then, if you fulfill the require~ 
ment of making sure the aluminum and nickel 
do come in contact, then you can get it, to the 
extent it exceeds the solubility limits. 


(Continued on next page.) 


a 


| 
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May we 


MR. SPRUNG: M I, T's SsOrry. MI. 


label this MI? 


THE COURT: SO this is defendant's exhibit 
ff 


MI. All right. 


Q Doctor, from the method described in example 
31 would you expect to get 4 structure which looks like 29, 


s extra quantity of aluminum? 


904 and Metco 450 except for thi 


A The -- What is the exhibit number? 


Q I'm not talking.a I'm just 


bout the photographs. 


reading example 31. 


A Yes. 


Q Would in your opinion you get a material that 


looked like the material you got in the Exotec Metco 450 


except for the larger quantity of -- 


A You specified 15 percent in 31? 
i? Yes. I'm asking you -~ 


Shall we say similar, yes. 
they should be the 


A 
Q Except -~- In other words, | 
same except for the larger quantity of -- | 


saying, similar. | 


# * 


A That's what I'm 


Grant - redirect 


REDIRECT EXAMINATION 
iY MR, CALIMAFDE: 

Q Doctor Grant, I show you Plaintiff's Exhibit 72 
for idantification, entitled “Powder Metallurgy” -- Well, the 
E-hibit consists of a cover page, and page 29, and I'll ask 
whether you have seen that cover page and page 29 previously? 

Yes, sir. 

Q Will you briefly describe what it is? 

A Well, it was a book that was published by Professor ~~ 
edited rather, by Professor John Wolf of M.I.T., published by 
the American Society for Metals, having to do with the broad 

topic of powder metallurgy in connection with a conference th 
was held at M.I.T. 

And page 29 deals with powders and powder products, 
specifically surface coatings produced from metal powders, 
and including metal-spray guns. 

Q Now I'll ask you to look at Plaintiff's Exhiri. 
73, which again has a copy of the cover page, and several 
pages which are part of that publication, and ask whether you 
can identify it? 

A yes, sir, this is from Volume III, which is one of four 


volumes in a series of books entitled "Treatise on Powder 


Metallurgy" by Dr. F aus Gatzel, having to do, again, with 


\ 
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1 3 
and including as an 


the broad aspects of powder metallurgy, 


3 || integral part, that of spraying. 
\ 


Q Thank you, OF. Grant. 


poes the Gutzeit Patent disclose a composite? 


sir. 


Q Is it a composite for flame-spraying? 


sir. 


Q Is the composite 4 structurally integral compos~ 


Q Is the composite nickel? 


gir. 


And phosphorus? 


six. 


When the powder is flane-sprayed, will there be 


a reaction between the nickel and phosphorus? 


A Yes, sir. 


What is the nature of that reaction? 


Q 
e inter-metallic compound Ni3P, 


A It's the formation of th 


at reaction is a heat evolution. 


and associated with th 


Is that an exothermic reaction? 


Q 
A Yes, sir. 
Q Is that what we've been referring to 48 an 


exothermic reaction? 
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Yes, sir, it's an exothermic reaction. 

Q Now, how does the exothermic reaction of Gutzei 
compare with the exothermic reaction described in the 515 
patent? 

A | Only that one is the formation of the nickel phosphide 
inter-metallic, and the other is the formation of the nickel 
aluminide intermetallic. 

Q What is the difference between the composition 
in the Gutzeit patent, as compared to the 515 Patent? 

A Again, the only aifference is that in the one case the 
phosphide -- the inter-metallic is based on phosphide, in the 
other case it's based on aluminide. In both cases, inter- 
metallic compounds. 

Q What does the patent of Schwayder <~- Do you have 
that before you? -~ What does the patent of Schwayder disclose 
in the context of a nickel phosphide? 

A It disciocss a coating of a nickel phosphide integra.’ | 
on a tungsten carbide particle. 

Q Does the patent to Maskiw disclose a composite? 
A Yes, sir, it discloses a whole series of composites. 


Yes, sir. 


Q Is one of the geries a nickel-aluminum composite? 


Yes, sir. 


Q In your opinion, would it be obvious to one 
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5 
art to substitute the compos - 


skilled in the powder metallurgy 


ite of Maykiw for the composite of Gut zeit? 
A Yes, sir. 


Q If one made the substitution of starting mater- 


jals, how would the process and sprayed coating in the Gutzeit 


patent, compare with the process and sprayed coating of the 


515 Patent? 


A It would be the same. 


Q Would anything more be required than a mere 


substitution of the starting material to duplicate the process 


and sprayed coating of the 515 Patent? 


A No, sir. 


Q Now, there is some testimony regarding the tests 


or analysis which you conducted at M.I.T. Did you conduct 


any analysis of any tests, Or was any analysis or test p3r~ 


formed under your supervision, which produced a result at 


varignce with the testimony you have given? 
A No, sir. | 
Q Now, in connection with your cross-examination, | 


you were asked whether any examples specified in the Maskiw 


‘ 
Patent, any of the expressed or explicit examples in the Matk it 


22 
23 Patent, corresponded to the comuosition in the 515 Patent. 
24 Now I would like to ask you whether there is any exampl 


in the 515 Patent which corresponds to the composition in the 
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accused Exotec powier? 
A No, sir. 
Q Wow, Maskiw discloses a series of metals or 
materials for coating, and a series of metals for the core. 
In your opinion, how many of those metals for the coating and 
core are commercially practical combinations? 
A Very few. Nickel, cobalt and iron would probably be 
the three most common ones that anyone would seek for the 
kinds of applications these matericls are used to ~~ used for. 
Q Now let me direct your attention for a moment to 
the Phase Diagran, which *s Plaintiff's Exhibit 66-A. Now, is 
it correct, Dr. Grant, that the Phase Diagram represents the 
nature of the alloy at various temperatures, which is depend- 
ent upon the proportion of the nickel to aly .snum? 


A Yes, sir. 


Q Does that represent the proportions in tne a4ioy' d 


{ 


or molten stage, does that Phase Diagram represent the 2. 
~- No, strike the question. JI am sorry. 

Let me address myself to flame-spraying: If we now 
consider flame-spraying, to understand the alloy, the composi- 
tion of the alloy as it exists at the substrate, isn't it true| 
that we must understand “6 proportions of tne nickel and | 


| aluminum in the wolten globule as it arrived at the substrate? 


A Yes, sir, this is a dynamic system, and while one injects 


JA 408 


7 Grant - redirect 653 


a powder composition into the flame, which is one composition, 


what arrives at the substrate can be an extremely different 


composition. 


Q So that the fact that a powder contains 5 percen 


aluminum and 95 percent nickel does not tell us the condition- 


SPRUNG: Your Honor -- 


MR. 


MR. CALIMAFDE: Strike that. 


SPRUNG: (continuing) -- these are 


MR. 
I don't mind him leading 


leading questions. 


the witness, but this is direct examination. 


THE COURT: All right. 


MR. CALIMAFDE: Yes. 


Q Doctor Grant, taking into account the flame- 


spray temperature and the melting point of the aluminum, and 


considering the flame~spray operation, in a powder particle 


which has § percent aluminum on the surface, like in the 


accused products, what percentage of that aluminum would 


arrive at the substrate? 


A A vanishingly small amount, because the aluminum begins 


to melt at a relatively low temperature compared to the flame 


4 


temperature, begins burning rapidly at temperatures as low as 


660 degrees centigrade at 2 time when the flame temperature -5) 


many, many hundreds of degrees hotter, and during this short 


interval of flight, hecause of the high heat of oxidation that 
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is present, the reaction is very rapid, and most cf that 
aluminum will burn away, so that the material arriving at the 
inée'rtace may be something very much closer to pure nickel, 
being relatively low in aluminum content. 


6 Q Is it misleading, therefore, to look at this 


Diagram PX-66-A when discussing the particle as it arrives 
at the substrate in terms of 5 percent of aluminum? 
9 | A That represents an equilibrium condition for the com- 
positions, and not the reaction product that arrives at the 

interface. 


Q Well, talking about the reaction products, wich 


THE COURT: Translated in my language, 


that does nut reflect it as it arrives at the 

substrate? 
THE WITNESS: Yes, sir. 
THE COURT: All right. 
THE WITNESS: Sorry. 
THE COURT: Okay, no. 


Q Which way would it be when it arrives at the 


substrate? 


A Well -- 


Would it be further in the direction of pure 


Q 


aluminum, or would it be further in the direction of -- 
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A Since -- Since the element that is being consumed by 


oxidation is aluminum -- 


9 What element is being consumed? 
A Since the element that is being consumed by oxidacion i 
aluminum, obviously the aluminum is being used up, and the 
composition moves more toward that of pure nickel. 

Q So that the sense of this Exhibit 66-A, we are 
talking about the particle having a position to the rignt, 
is that correct, and the sense of this Diagram would have an 
aluminum content, which is further to the right? 


A Yes, sir. 


(continued on next page.) 
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REDIRECT EXAMIT a 
BY MR. CALIMAPDE: 

Q Let me discuss this subject of heat of 
golotion with you just briefly in language that perhaps 
I understand. 

Is the heat of solution a physical baiionbiin 
that occurs between any two components when one melts 
into the other? 

RK Yes, siz. There is always a thermal change. 
There is always a heat change. It will vary in magnitude 
depending on the characteristics of the two elements 
involved, but there is always an energy change, a heat 
change, when any two elements react so that one dissolves 
into the other. 

-Q Now, is this reaction peculiar to nickel 
and aluminum? 
A No, sir, It exists -- this exists across the 
boaré for all binary, ternary; in other words, two element, 
three element and four element reactions. 

Q po the materials which are disclosed in the 

prior patents in Plaintiff's Ehxibit 7 also undergo 
a heat of solution? 
A Yes, sir. 


MR. SPRUNG: Object to the -- when, when 


Grant - redirect 


they are flame sprayed or =~ 


MR. CALIMAFDE: i think -- you are going 


to make an objection? 


MR. SPRUNG: Yes, sir. 


MR. CALIMAPDE: What is it, what is the 


objection? 


Q When it undergces the heat process which 


is described in each of the 


undergo or evolve a heat of solution? 


respective prior patents, will 


the materials 


A When they react with each other to form a solid 


solution, there will be a heat of solution from this 


reaction. 


Q So this is just a normal natural phenomenon; 


ian't it? 


A . Yes, sir. 
Q That applies to all materials? 
A Yes, sir. 


Q Does the heat of solution require a physical 


contact between the elements? 


A Yes, sir. They must alloy in order for that 


reaction to occur. 


Q Would there be a heat of solution with the 


80-20 patented powder? 


A No, sir. 
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Q The one with the nickel on the outside 
plated over the aluminum, the aluminum core, 80-20 alloy. 
A 404. 
Q That's the 404, yes. 

Would there be a heat of solution when that 
undergoes the exposure of the flame? 

A Simultaneously, again, as we have described in 
the past, if there is a small reaction interface, there 
is a small reaction zone in which this also will occur in 
a small way. 

Q Well, I'm now talking about the 404, which 
has the nickel plated over the aluminum, 
A Yes. 

Q All right. 

Is there a significant or measurable hea‘. 
of sclution where there is a physical spacing or sep.ra~ 
tion between the two components? 

A : There can't be unless one dissolves into the other. 
Q Would it occur in the accused Exotec powder? 
No, sir, I don't believe it will. 
Q Is the heat of solution either expressly 


disclosed or implicitly disclosed in the 515 patent 4s 


contributing to the reaction between the metal components? 


A No, sir. The words are not at all mentioned 


4 Grant - redirect 


anywhere in the text. 


” Does the heat of solution produce an inter- 


metallic compound? AN pe 


‘ 


A No, sir. 


Q Does it result from an intermetallic 


Q Is it in any way associated with an inter- 


metallic compound? 
A No, sir. 

Q Now, let me discuss the aluminum reaction 
with you for a moment. 

Since, according to your testimony in the 
accused powder, the aluminum does not react with the 
nickel to generate heat, what does the aluminum react 
with to generate heat? 

A The aluminum first sees oxygen when it reaches 
its melting point and because the driving force, the 
chemical potential, the chemical reaction of the oxidation 
reaction is so much greater than any other reaction, 

that is the first opportunity offered for reaction, it 

is the first reaction that must take place. Therefore, 
there is -- there is an exothermic heat of oxidation due 


to the oxidation of aluminum in the oxidizing atmosphere 


5 Grant - redirect 
of the flame. 

Q Now, let me refer briefly to Column 5 of 
the Bradstreet patent, beginning at line 36. Column 5, 
line 36. 

Do you have that, dector? 
Column 5, line 36. 
Q Yes, sir, “Still another technique.” 
Do you see that? 
A Yes, "Still another technique which is effective 
to raise the temperature of the particles in the flame 
is that of adding a material to the composition while 
undergoing an exothermic reaction while in the flame." 

Q All right. 

Now, wha? is the nature of that exothermic 
reaction? 
A It is an oxidation reaction. 

Q What is the nature of the exothermic react.¢ 
in the accused powder? 

A It is an oxidation reaction. 

Q Is there a difference between the oxidation 
reaction described in the Bradstreet patent and the 
oxidation reaction which the accused powder undergoes? 
A No, sir. 


Q Let me ask you this, doctor: 


| 
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Will aluminum plus any flam spray powder 


generate heat during spraying which aids in the bonding 


of the powder to the substrate? 
A Yes, sir. 


Q Is that knowledge disclosed in the prior 


art? 


A Yes, sir. 


Q In your opinion, which is the most pertinent 


patent in the book of prior patents? 
eit combined with -- with the article. 


- 


A Gutzeit. Gutz 


Q In your cross-examination you were asked 


of these prior patents whether 


with regard to many 


4 there was mention of a surface preparation prior to the 


15 spraying of the flamespray powder. 

16 A . Yes, sir. 

7 8 Do you recall that? 

18 A Yes, sir. 

19 Q In reviewing the 515 patent in suit, and 


20 sepcificaliy the examples, is there mention in the patent 


garding the surface preparation of the 


21 in suit anything re 

22 substrate? 

A Yes, indeed. My analysis of *he total reading the 
24 | patent indicates tha. vhere were 13 claims which show the 


25 use of emery cloth, light grit blasting, grit blac ting 
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grinding and sand blasting. 

Q You said claims, I! think you meant examples. 
A [xamples. There is apmarently 4 lack of confidence 
in self-bonding here because I see examples such as 
the following ana I am quoti m= 

Q Which one sir, which example? 
A Well, let's see, Example 1 calls for emery clcth 
roughing. 


Example 5 calls for light grit blasting. 

Example 6 calls for preparation by grit blasting. 

Example 7 calls for preparation by grit blasting. 

Examples 11, 12, 13 and 14 call for preparation of 
the substrate by light grit plasting. 

Examples 16, 17 and 18 call for preparation by 
grit blasting. 

19 and 21, surface cleaned by grinding or 4 very 


light sand blast cleaning. 


(Continued on next page.) 
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: q All right. Tf think that's adequate, doctor. 
y You were shown this photograph by Mr. Sprung, 
‘ which is cxhibit KN, and Mr. Sprung suggested that we 

? assume this was & photograph of an 95-15 powderc. 

6 Ir looking at that powder, in your opinion, 


is that a coated nickel core? 


. A No, it is not coated with a..arinum. 


Q Now, in the example which -~ example 31, 


hi which apparently is illustrated by & sketch -- 


" THE COURT: May I interrupt for just 4 


moment? 


13 MR. CALIMAFDE: Sure. 


\4 THE COURT: Tiuat answer ts based on your -~ 


15 I don't want to say belief, but at least your 


t is because the particles are 


16 position that i 
v7 | imbedded in a binder? 
18 THE WITNESS: Yes, sir, the perticles are 


t with each other or not in contact 


9 not in contac 
20 with the nucleus, yes, sir. 
21 f THE COURT: That is to Say, when you say 


22 nee coated, you mean because there isn't an 


23 actual contact? 


24 THE WITNESS: And also no continuity. 


tn fact -- 
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THE COURT: And no continuity? 
THE WITNESS: In fact this -~ this photo- 
micrograph shows some of the particles to be 
half bare of any aluminum. 
BY MR. CALIMAFDE: 

Q Perhaps you can show that to the Court, 
doctor, where there is an absence ~~ 
A Specifically this particie has only a little bit 
of aluminum and all the rest is empty. This particle, 
that whole area is empty. So that these are -- 

m~@ COURT: But of course, I don't kaow 
whether reference was made -~ Mr. Sprung, would 
this photo be cross-sectional? 

THE WITNESS: Yes, sir. 

THE COURT: 2-b? 

MR, SPRUNG: And it was -~- well, we'll 
explain, when you polish it, you -~- 

THE COURT: When you say empty, you mean 
dewn here? You are nor referring to the 
face of the cross-section, obviously. 

MR. CALIMAFDE: Excuse me. 

TE COURT: When you say the aluminum 
particles are not down here, meaning this is 


the surface of the -- 
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2 THE WITNESS: Yes, sir, the perimeter ~~ 


THE COURT: You are not referring to this 


interior -- 


5 THE COURT: No, that's solid nickel. 


6 THE COURT: It's cross-sectional. 


7 THE WITNESS, Right, that is a solid 

8 cross-section of the nickel nucleus. 

9 THE COURT: Say over here, for example. 
10 THE WITNESS: Yes, outside of the nickel 
W nucleus in this cross-sectional view, there 

12 are no aluminum particles? 

13 MR. SPRUNG: Is that resin around the -- 


THE WITNESS: Yes, sir. There is a resin, 


15 yes, sir. 

16 MR. SPRUNG: Coating the particle? 

17 THE WITNESS: ‘The resin coats the particle, 
18 yes, sir. 


19 BY MR, CALIMAFDE: 


20 Q Looking at this particle, which is the 


second from the right in the photo, your statement that 


21 

22 the aluminwa does not cover the particle, is this what 
23 you are referring to, a surface such as this, which 

24 doesn't seem to have -~ 


A 
| 
i 
: 
é 
& 
¥ 
é 
4 
i 
‘ 
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Q (Continuing) -~ any aluminum particles? 
A Completely free of any aluminum particles in ite 
proximity. 

Q And is that what you base your opinion cn 
that it is not coated? 
A Yes, sir. 

Q Now, in the Example 31, Tidentified as 


Defendant's Exhibit MI, you indicated -- well, I won't 

try to paraphrase what you did testify to, Dr. Grant. 
In your opinion, would there be an inter- 

metallic exothermic reaction when you have 65-15 nickel 


and aluminum with the aluminum particles being located 


on the outside -- 


A Well -- 

Q : (Continuing) -- around the nickel core? 
A |—sC Well, why don't we say located as they are in this 
photomicrograph 

Q Right, in a binder in a phenolic binder 


around the core, and these alwainum particles appear to 
be in clusters in that binder. 


A Yes, sir. 
Q Would you have in the particle which had 


a proportion 85 nickel, 15 per cent aluminum and 


exothermic intermetallic reaction? 
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A That's a probability function. The five per cent 
aluminum alloy doesn't permit it at all because the five 
per cent aluminum is less than the quantity necessary 
to form any intermetallic. 
When you get to 15 per cent, you are very close 
to the cemocbielon of the full intermetallic and that, 
of course, would have formed had you had intimate 
contact between all of the aluminum and all of the nickel. 
But since these aluminum particles are largely 
dispersed and randomly dispersed, in atiny cases not 
anywhere near the nickel cauekeie cone probability -- 
and this is all you can go by -- that an intermetallic 
form depends entirely on the spraying action and 
the number of collisions that one might have between 
the nickel and aluminum particles in flight. 
Now, that probability is difficult to gauge as 
a pure guess, because I don't know what the flight 
characteristics would be. 
I would anticipate that the -- in fact, = -- + 


would be sure that the oxidation reaction woule occur 


and however much rises at the surface of the interface for 


further reaction, I have no way of guessing. That probability 


4s purely a probability. That it can occur, yes. 


That it may not occur, yes. 
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yrer 2 Q The only thing you can say with certainty in 


PM1 
pr 3 op proportions you will not have intermetallic -- ¥ 


A Yes, that statement I would make affirmative. 


% *% % 


Grant-recross 


you testified that accordin 


Q pr. Grant, I believe 
n in the Gutzeit patent the phosphorous during 


to your opinio 
ickel to form an intermetallic 


spraying will react with the n 


compound generating heat? 


A Yes. 
Q Is that on the basis that you believe that the 


materials would be self-bonding? 


A Yes, sir. That's one of the reasons. 
It is on that basis that you ae going to get 


substitute the 


:Q 


this heat generation and heat bonding to 


aluminum for the phosphorous in Gutzeit? 


20 A Yes, sir. 
21 Q And could you make a Gutzeit material with | 
2 aluminum? 
23 A You mean manufacture it? 
4 Q Yes. 
A No, sir. 


| 


JA 426 


Grant-recross 670 
Q Now, you have testified that what has -~ what 
occurs when these particles are flame sprayed such as the 


Eutectic material, the material according to example 1 -- the 


| Metco 404 material, the Metco 450 -~ IT just want to make cer- 


tain -- this is your opinion what you speculate would happen; 
is that correct? 
A Yes, sir. 

Q You have never seen it sprayed, you have never 
examined the coating? 

~ 

A Yes, sir. 

Q And you do speculate that in this example 31 
there might be a possibility of aluminum contacting the nickel 


A In slight? 


Q Yes. 


: Q Is there also a possibility in the Eutectic 

that some aluminum might contact the nickel in flight? 
A Yes, if I have to put a percentage ~~ 

Q I am not asking you that. 

I'm sorry, I cannot answer then. 

Q Is there a possibility, yes or no. 

MR. CALIMAFDE: Objection. 
Q If you cannot answer the question, tell me. 


Vanishingly small. 
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4 Grant-recross o7s 


Q In other words ~~ 
THE COURT: This was during the reaction? 
THE WITNESS: Yes. 

Q | I am asking if in the 404 or Metco material 


there is a possibility that the aluminum will contact the 


nickel? 
A I don't think you mean that statement. 
Q What? 
A I do not think you mean that statement. 
Q Yes. 
A No, you said 404. 
Q 450. 
A That's what I meant, 450. 
Q Yes, is there 4 possibility that the aluminum 


particles will contact -~ 
A My honest answer is very small. 


Q There is a much larger possibility in example 


31 because there is more aluminum? 


A Yes, volumetrically nine times more. 


Q If you start off with these particles, say of 


1 nickel, as you have shown here, with the probability to ene 


i with the nickel greater -~ the particles closest to the core? 


L A In flight, yes sir. 


& *& K : 
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Q Would you give us 4 brief resume of your pro- 
fessional background? 
A I worked for General Electric a total of 23 years. ll 
of those years were spent at the Atomic Power Laboratory, 11 
years spent at the Research Development Center, my title there 
was Research Associate and I was a supervisor of x-ray metal- 
lography. 

In that capacity, most of my work was alloy development 
and analysis. 

Q Following General Electric -~ 
A After that I worked for the Fulham Corporation 3 and a 
half years now. 

Q While working at General Electric, did you work 
with others? 
A Yes, I was very closely related to 2 number of scient ‘sts 


there. At least 90 percent of them had PhD's. 


- > * 


Osika-direct 


Q pid there come a time when you received 4 


request from mmeone at Eutectic Corporation to perform some 
analysis of some coating? 
Yes, we had an initial inquiry. It was in December of 


lame spray powder and the inquiry 


A 


1971 about analyzing some f 


covered two questions. One was to Aetermine whether ti °F 


c compound in this flame sprayed coatiig 


was any intex-metalli 


and the other request was in regard to some lead and chr.« 


distribution in the flame sprayed material. 


* * # 


Osika-direct 


Q Following this letter was anything else receiv 
from Eutectic? 
A Yes, I believe it was on January 17th that we received 
three samples which had a flame spray coating and we were to 
analyze the samples for one, the nickel-aluminum inter-metallic 
compounds and also ~~ we weren't told there was any in it -~ | 


any aluminumynickel oxide,and aluminum oxide. 


Q What was the form of these samples? | 


A They were in plate form. I think something like four 
inches by three inches. 

Q They were coated plates? 

Yes. And we took sections out for analysis. 

Q At that time did you know what they were coated 


with or how the coatings were formed? 
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Osika-direct 
communicatio ° 


we didn't get that information in the 


No, 
per formed the analysis 


requested 


Q Who at Pullam 


in Px97 
z aid. There were two separate requests. In regard to 


A 
deS 


the oxides and the alum 


and elements, I performed this 


by X-ray refraction. 


x oh * 
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Q Is this technique accepted in the industry a8 
standard for analyzing nickel etvediatia’ 

A It is a standard technique for analyzing any materia:, 
not specifically for this nickel aluminoid. You can identify | 
any materials. 

Q As a result of the work you did on Sample l, 
what were the results and conclusions that you reached with 
respect to the composition of the coating? 

A On Sample 1 we first pexformed the x-ray diffraction 


analysis with 4 diffractometer, That is an instrument that 


reflects X-rays off the surface. We at that time only found 


nickel. ‘Then we put it into the scanning electron microscope 
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and we found some spherical or overall particles. They were 
analyzed with the X-ray energy analyzer. That jg another 
instrument that is attached to the scanning microscope, and 
we found that these particles were primarily aluminum. 


Our next step was to scrape the surface with & eungst 


bar teol to take. off a very thin layer and we analyzed it and 


we found some gamma-aluminun oxide in additional to the 


aluminun. 

Q pid your analysis reveal any nickel — 
A No, we did not detect any at all. 

Q pid you subsequently mepare 4 report o% your : 
findings and your testr? 


A yes. This is our usual procedure. We submitted a 
report to the citent. 
THE CLERK: Letter and cepor*. marked for 
, Identiiication 4s Plaintiff's Exhibit 10. 
Q Zr hand you what has just bean marked for 
Identification as Plaintiff's Exhibit 10 and - ask you wheche 


you can identify it. 


ES 


A Yes, this is my report and my siqaature. 

Q This is a report that you prepared following 
test? 
A vhis ia the covering letter and this is the pody of 


our report. : 


UM PBR EOP ED 
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ca table 1 46 the »-r47 data and Table 2 has the micro- 
3 probe data. 


4 Q would you in language that we can understand 


, describe what appears on Table 1 of your report, Exhibit 10? 


6 A Yes. in Table 1 on the extreme left, under the column 


7 where it says "observed," this is the data that we received 


8 from the sample ~~ the X-ray diffraction pattern. 


9 Column 2; there where we have nickel it shows the 


10 match of the nickel spectra ~~ the know nickel spectra with 


ih the unknown material. 

12 In the next column we have -- it shows the three strong 
13 est lines of this material, which identifies it with the 

14 | three weak lines in the pattern. That is just 4 direct match 


to show that all the lines observed in the X-ray spectra -" 


16 | the known X-ray spectra was identified. 
(continued on naxt page.) 
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Q - ¥g that what you based your on * nee ~ 

gamma hated alwinsée oxide == lv 


—,, 


coating contained nickel and 


A re there was nickel aluninide omide, we oun wee. 1 / 


had additional Lines. 


Q The nickel you found was that elemental nickel 


or of another form? 


A From the data that I have, it appears to be elemental 


nickel. If there was a solution of aluminum in there the 


O. 
lattice perameter of the material would expand in this case 


and we have data for the expansion of the unit cell to about 
_ dane 

20 atoms percent. 

That very strong line that you 863, 2,03, if you had 

aluminum in there to that degree and that line would be about 


207, 208 -- we couldn't possibly mistake it. 


Q Would you analyze what appears in Figure 1 of 


the report -- describe it to us please. 


which is a poor reproduction, you have got 


two, three, four, five, 


A Pigure 1 


some numbers in here ~~ there is one, 
ich we characteriz 


all 


six and so forth. Those were particles wh 
py using the energy dispersing analyzer and we looked at 
of those positions indicated on the micrograph and they 

Then my subsequent analysis yp 
uminide. ae. - ay 


were primarily aluminum. 
characterized they were al 


x F 
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Osika - cross/Sprung 


Q Here on your report it says, "Consists mainly 
of elemental nickel with a trace of gamma aluminum oxide. 
A That's true. 

Q How much is a trace? 

A In this case -- now, I will have to explain something. 
When we deal with numbers you alweys have to give some quali- 
fying statements here. In this case when you are dealing 
with a metal versus an oxide you can see an oxide in about 
one percent as -- 4S a rule. Perhaps less, but if you had 
the situation which was a little different whereby you were 
-- you had an oxide and you were looking for elemental 
material in there then maybe it would be two OF three percent 


before you could detect the metal. 


See, this is just inherent in diffraction Appearance 


that you obtain. 
Q Well, how much -~ 
A T may around one percent is something that T -- 
\) Iw other wets at beet tires er were catvernnt cute percent 
aluminum oxide in that sample? 
A Now, this is -- I 4m making a very - the analysis 


I am making now is very selective. ‘low, I am taking this 
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7 
s contained throughout 


off the surface. Now, whether this i 


f knowing. 


the sample I have no way © 
What would you normally expec 


Q t, higher oxide 


content on the sur face? 


A In this case, yes, I would. 


Q I see. 
So in the area where ou would expe": 4 higher 


oxide content yo 


is that correct? 


Osika-redirect 


Q In your cross there was some discussion of the 
aluminum in some form that was found on the coating. Did you 
later find out what form that aluminum was in? 

A Yes, it's in -- 

Q And what was that? \ 

It's indicated on that table. It's a gamma oxide. ; 

Q Therefore there was no aluminum coating, as Ht 
far as your analysis shows? 

A My X-ray diffraction data does not show that. 
Q And did your analysis show any «6 .uminide or 


bye. 
inter-metallic face in the coating? 


A No, it does not. 
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